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PYRROLOOUINOLINE AND PIPERIDOOUINOLINE 
DERIVATrVES. PREPARATION THEREOF, COMPOSITIONS 
CONTAINING THEM AND USES THERROF 

FIELD OF THE INVENTION 

The present invention is directed to novel compounds, processes for their 
preparation, their uses and pharmaceutical compositions comprising the novel 
compounds. These compounds are useful in therapy, and in particular for the 
treatment of pain and disorders related to central nerve systems. 

BACKGROUND OF THE INVENTION 

Many GPCR receptors, such as CCK B, BK2, Via, CBl, CB2, MC3, MC4, 
MC5, Mtl, GHR-S, HI, 5Hr2c, M4, NKl and Orll, have been identified to be a 
contributing factor in regulating many disorders in human being. For example, 
5HT2c (human Serotonin subtype 2c) receptor has been linked to anxiety disorders, 
central nervous system diseases, and major depressive disorders. CBl and CB2 
(Hunnian Cannabinoid) receptors have been linked to pain, glaucoma, epilepsy, obesity 
and nausea, among other cannabinoid-associated disorders. BK2 (human Bradykinin) 
receptors have been linked to inflammation, cardiovascular diseases, pain, allergies, 
asthma and pancreatitis. 

It has been found that by regulating these GPCR receptors, one or more above- 
identified disorders can be properly treated, relieved or cured. 

There is a need for compounds that can interact and /or regulate these 
receptors. 

DESCRIPTION OF THE INVENTION 



Accordingly, it is an objective of certain embodiments of the present invention 
to provide a compound that regulates one or more GPCR receptors. 



It is another objective of certain embodiments of the present invention to 
provide a compound that is useful in treating one or more of the disorders described 
above. 

Unless specified otherwise within this specification, the nomenclature used in 
lliis specification generally follows the examples and rules stated in Nomenclature of 
Organic Chemistry, Sections A, B, Q D, E, F, andH, Pergamon Press, Oxford, 1979, 
which is incorporated by references herein for its exemplary chemical structure names 
and rules on naming chemical structures. Optionally, a name of a compoimd may be 
generated using a chemical naming program: ACD/ChemSketch, Version 
5.09/September 2001, Advanced Chemistry Development, Inc., Toronto, Canada. 

The term "Cm-n" or "Cm«n group" used alone or as a prefix, refers to any group 
having m to n carbon atoms. 

The term "hydrocarbon** used alone or as a suflBx or prefix, refers to any 
structure comprising only carbon and hydrogen atoms up to 14 carbon atoms. 

The term "hydrocarbon radical" or "hydrocarbyl" used alone or as a suffix or 
prefix, refers to any structure as a result of removing one or more hydrogens ft^om a 
hydrocarbon. 

The term "alkyl" used alone of as a suflBx or prefix, refers to monovalent 
straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon 
atoms. Unless otherwise specified, "allgrl" general mcludes both saturated alkyl and 
unsaturated alkyl. 

The term "alkylene" used alone or as suffix or prefix, refers to divalent 
straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon 
atoms, which serves to links two structures together. 

The term "alkenyl" used alone or as suffix or prefix, refers to a monovalent 
straight or branched chain hydrocarbon radical having at least one carbon-carbon 
double bond and comprising at least 2 up to about 12 carbon atoms. 

The term "alkynyr used alone or as suf6x or prefix, refers to a monovalent 
straight or branched chain hydrocarbon radical having at least one carbon-carbon 
triple bond and comprising at least 2 up to about 12 carbon atoms. 



The term **cycloalkyl," used alone or as strffix or prefix, refers to a 
monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12 
carbon atoms* 

The terra "cycloalkenyr used alone or as suffix or prefix, refers to a 
monovalent ring-containing hydrocarbon radical having at least one carbon-carbon 
double bond and comprising at least 3 up to about 12 carbon atoms. 

The term "cycloalkynyl" used alone or as suffix or prefix, refers to a 
monovalent ring-containing hydrocarbon radical having at least one carbon-carbon 
triple bond and comprising about 7 up to about 12 carbon atoms. 

The term "aryl" used alone or as suffix or prefix, refers to a monovalent 
hydrocarbon radical having one or more polyunsaturated carbon rings having 
aromatic character, (e.g., 4n + 2 delocalized electrons) and comprising 5 up to about 
14 carbon atoms. 

The term *"arylene" used alone or as suffix or prefix, refers to a divalent 
hydrocarbon radical having one or more polyunsaturated carbon rings having 
aromatic chamcter, (e,g:, 4n + 2 delocalized electrons) and comprising 5 up to about 
14 carbon atoms, which serves to links two structures together. 

The iferm "heterocycle" used alone or as a suffix or prefix, refers to a ring- 
containing structure or molecule having one or more multivalent heteroatoms, 
independently selected from N, O and S, as a part of the ring structure and including 
at least 3 and up to about 20 atoms in the ring(s). Heterocycle may be saturated or 
unsaturated, containing one or more double bonds, and heterocycle may contain more 
than one ring. When a heterocycle contains more than one ring, the rings may be 
fused or unfused. Fused rings generally refer to at least two rings share two atoms 
therebetsveen. Heterocycle may have aromatic character or may not have aromatic 
character. 

The term "heteroalkyl" used alone or as a suffix or prefix, refers to a radical 
formed as a result of replacing one or more carbon atom of an alkyi with one or more 
heteroatoms selected firom N, O and S. 

The term "heteroaromatic" used alone or as a suffix or prefix, refers to a ring- 
containing structure or molecule having one or more multivalent heteroatoms, 
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independently selected from N, O and S, as a part of the ring structure and including 
at least 3 and up to about 20 atoms in the ring(s), wherein the ring-containing 
structure or molecule has an aromatic character (e.g., 4n + 2 delocalized electrons). 

The term "heterocyclic group," •'heterocyclic moiety," "heterocyclic,*' or 
5 "heterocyclo" used alone or as a suffix or prefix, refers to a radical derived from a 
heterocycle by removing one or more hydrogens therefrom. 

The terai "heterocyclyl" used alone or as a suffix or prefix, refers a 
monovalent radical derived from a heterocycle by removing one hydrogen therefrom. 

The term "heterocyclylene" used alone or as a suffix or prefix, refers to a 
1 0 divalent radical derived from a heterocycle by removing two hydrogens therefrom, 
which serves to links two structures together. 

The term *1ieteroaryl" used alone or as a suffix or prefix, refers to a 
heterocyclyl having aromatic character. 

The temi "heterocylcoalkyr used alone or as a suffix or prefix, refers to a 
15 heterocyclyl that does not have aromatic character. 

The term "heteroarylene" used alone or as a suffix or prefix, refers to a 
heterocyclylene having aromatic character. 

The term "heterocycloalkylene** used alone or as a suffix or prefix, refers to a 
heterocyclylene that does not have aromatic character. 
20 The term "six-membered" used as prefix refers to a group having a ring that 

contains six ring atoms. 

The term "five-membered*' used as prefix refers to a group having a ring that 
contains five ring atoms. 

A five-membered ring heteroaryl is a heteroaryl with a ring having five ring 
25 atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S. 

Exemplary five-membered ring heteroaryls are thienyl, furyl, pyrrolyl, 
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, l,2,3-tria2olyI, 
tetrazolyl, 1,2,3-thiadiazoIyI, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, l,2,4.thiadia20lyl, 
1,2,4-oxadiazolyl, l,3,4-tria2olyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyL 
30 A six-membered ring heteroaryl is a heteroaryl with a ring having six ring 

atoms wherein 1 , 2 or 3 ring atoms are independently selected from N, O and S. 



Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl, 
triazinyl and pyridazinyL 

The term "substituted" used as a prefix refers to a structure^ molecule or 
group, wherein one or more hydrogens are replaced with one or more 
Ci-j2hydrocarbon groups^ or one or more chemical groups containing one or more 
heteroatoms selected from N, O, S, F, CI, Br, I, and P, Exemplary chemical groups 
containing one or more heteroatoms include heterocyclyl, -NO2, -OR, -CI, -Br, -I, -F, 
"CF3, 'CeO)R, -C(=0)OH, .NH2, -SH, -NHR, -NR2, -SR, -SO3H, -SO2R, -S(-0)R, - 
ON, -OH, -C(=0)OR, -C(=0)NR2, -NRC(-0)R, 0x0 (=0), imino (-NR), thio (-S), 
and oximino (=N-OR), wherein each **R" is a Ci-iahydrocarbyl. For example, 
substituted phenyl may refer to nitrophenyl, pyridylphenyl, methoxyphenyl, 
chlorophenyl, aminophenyl, etc., wherein the nitro, pyridyl, methoxy, chloro, and 
amino groups may rqplace any suitable hydrogen on the phenyl ring. 

The term ^^substituted" used as a suffix of a first structure, molecule or group, 
followed by one or more names of chemical groups refers to a second structure, 
molecule or group, which is a result of replacing one or more hydrogens of the first 
structure, molecule or group with tie one or more named chemical groups. For 
example, a 'phenyl substituted by nitro" refers to nitrophenyl. 

The term "optionally substituted" refers to both groups, structures, or 
molecules that are substituted and those tiiat are not substituted* 

Heterocycle includes, for example, monocyclic heterocycles such as: 
aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline, 
imidazolidine, pyrazolidine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuian, 2,5- 
dihydrofuran tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine, 
piperazine, morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran, 
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane, 
homopiperidine, 2,3,4,7-tetrahydro-liy-azepine homopiperazine, 1,3-dioxepane, 4,7- 
dihydro-l,3-dioxepin, and hexamethylene oxide. 

In addition, heterocycle includes aromatic heterocycles, for example, pyridine, 
pyrazine, pyrimidine, pyridazine, thiophene, fiaran, flirazan, pyrrole, imidazole, 
thiazole, oxazole, pyrazole, isolhiazole, isoxazole, 1,2,3-triazole, tetrazole, 1,2,3- 
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liiiadiazole, l,2,3-oxadia2:ole, 1,2,4-lriazoIe, 1,2,4-thiadiazole, l,2,4-oxadia2oIe, 1,3,4- 
triazole, 1,3,4-fhiadiazole, and 1,3,4- oxadiazole. 

Additionally, heteiocycle encompass polycyclic heterocycles, for example, 
indole, indoline, isoindoline, quinoline, tetrahydioqainoline, isoquinoUne, 
tetrahydroisoquinoiine, l»4-benzodioxan, coumarin, dihydrocoumanxi, benzofuran, 
2,3-dihydrobenzofuran9 isobenzofuran, chromene, chroman, isochroman, xanthene, 
phenoxalhiin, thianthrene, indolizine, isoindoie, indazole, purine, phthalazine, 
naphthyridine, quinoxaUne, quinazoline, cinnoline, pteridine, phenanthridine, 
perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2- 
benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole, 
benztriazole, thioxanthine, carbazole, carboline, acridine, pyrolizidine, and 
quinolizidine. 

In addition to the polycyclic heterocycles described above, heterocycle 
includes polycyclic heterocycles wherein the ring fusion between two or more rings 
includes more than one bond common to both rings and more than two atoms 
common to both rings. Examples of such bridged heterocycles include quinuclidine, 
diazabicyclo[2^.1]heptane and 7-oxabicyclo[2.2,l]hqptane. 

Heterocyclyl includes, for example, monocyclic heterocyclyls, such as: 
aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, pyrrolinyl, 
imidazoUdinyl, pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl, 
2,5-dihydrofuranyl, tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro- 
pyridinyl, piperazinyl, morpholinyl, ttiiomorpholinyl, pyranyl, fhiopyranyl, 2,3- 
dihydropyianyl, tetrahydropyranyl. 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl, 
dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro-li/-azepinyl, homopiperazinyl, 1,3- 
dioxepanyl, 4,7-dihydro-l,3-dioxepinyI, and hexamcthylene oxidyl. 

In addition, heterocyclyl includes aromatic heterocyclyls or heteroatyl, for 
example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, fliienyl, furyl, furazanyl, 
pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isofhiazolyl, isoxazolyl, 1,2,3- 
triazolyl, tetrazolyl, 1,2,3-tiiiadiazolyl, 1,2,3-oxadiazolyI, 1,2,4'triazolyl, 1,2,4- 
thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyI, 1,3,4-thiadiazolyl, and 1,3,4 
oxadiazolyL 



Additionally, heterocyclyl encompasses polycyclic heterocyclyls (including 
both aromatic or non-aromatic), for example, indolyl, indolinyl, isoindolinyl, 
quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, 1,4- 
benzodioxanyl, coumarinyl, dihydroconmarinyi, benzofiiranyl, 2,3- 
dihydrobenzofiiranyl, isobenzofiiranyl, chromenyl, cbromanyl, isochromanyl, 
xanlhenyl, phenoxafhiinyl, thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl, 
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, 
phenanthridinyl, perimidinyl, phenantiirolinyl, phenazinyl, phenofhiazinyl, 
phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benztitiiazolyl, 
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, caibolinyl, acridinyl, 
pyrolizidinyl, and quinolizidinyl. 

In addition to the polycyclic heterocyclyls described above, heterocyclyl 
includes polycyclic heterocyclyls wherein the ring fusion between two or more rings 
includes more than one bond common to both rings and more than two atoms 
common to both rings. Examples of such bridged heterocycles include quinuclidinyl, 
diazabicyclo[2.2 J]heptyl; and 7-oxabicyclo[22,l]heptyL 

The term "alkoxy*' used alone or as a suffix or prefix, refers to radicals of the 
general formula -O-R, wherein R is selected from a hydrocarbon radical. Exemplary 
alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy, 
cyclopropylmethoxy, allyloxy, and propargyloxy. 

The term "amine" or "amino" used alone or as a suflSx or prefix, refers to 
radicals of the general formula -NRR', wherein R and R' are independently selected 
from hydrogen or a hydrocarbon radical. 

"Acyl" used alone, as a prefix or suffix, means -C(=0)-R, wherein R is an 
optionally substituted hydrocarbyl, hydrogen, amino or alkoxy. Acyl groups include, 
for example, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and 
dimethylcarbamoyl. 

Halogen includes fluorine, chlorine, bromine and iodine. 

"Halogenated," used as a prefix of a group, means one or more hydrogens on 
the group is replaced with one or more halogens. 

"RT" or "rt" means room temperature. 
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A first ring group being "fused" with a second ring group means the first ring 
and the second ring share at least two atoms therebetween. 

"Link/' "linked," or "linking," unless otherwise specified, means covalently 
linked or bonded. 

Provided herein is a compound of formula I, a phannaceutically acceptable 
salt thereof, diastereomers Ibereof, enantiomers thereof, and mixtures thereof: 




I 

wherein 

n is I or 2; 

is selected from --H, Ci^alkyl, C2-6alkenyl, Cs^cycloalkyl, -CHa-R^ 
-C(-0)-NH-R^ -C(-S>NH-R^, -CC^OO-R"^, -S(-0)2-R^ and .C(-0)-R^ wherein 
R^, R^, R^ and R^ are mdependantly selected from Ci_6alkyl, C2-6alkenyl, 
C3»6cycloalkyl, Cs-ecycloalkyl-Ci^alkyl, Ce-ioaryl, Ce^ioaiyl-CMalkyl, 
Cs-eheterocycloalkyl, Cs-eheterocycloallqrl-Ci^alkyl, Ca-eheteroaiyl, and 
Cs^eteroaiyl-Ci^alkyl, wherein said Cuealkyl, Cj-eaUcenyl, Cs-ecycloalkyl, 
C3^cycloalkyl-Ci-4alkyI, Ce-ioaryl, C6-ioaryl-Ci-4alkyl, Cs-eheterocycloalkyl, 
Ca^eterocycloalkyl-CMalkyl, Cs^heteroaryl, and Cs-fiheteroaryl-CMalkyl xised in 
defining R^ R^, R^ R^ or R^ are optionally substituted with one or more groups 
selected from ^OH, -CHO, -NH2, -NHR, -NR2, Ci.6alkyl, -C(=0>R, -C(«0)-OR, 
-C(=0)-NHR, -SR, -SH, halogenated Ci^alkyl, -CN, -NO2. Ci^alkoxy and halogen, 
or disubstituted with -0-CH2-0~ to form a fused ring; 
R^ is selected from -H and Ci.6alkyl; 

R^ and R'* are independently selected from -H, Ci^alkyl, C2-6alkenyl, 
Ca^cycloalkyl, Ca-ecycloalkyl-CMalkyl, C^-ioaryl, C6-ioaryl-Ciwialkyl, 



C3-6heterocycloalkyl, Cs-gheterocycloalkyl-CMalkyl, Ca-^heteroaryl, and 
Ca^eteroaxyl-Ci^alkyl, wherein said Ci^alkyl, Ca-ealkenyl, Ca-ecycloalkyl, 
C3^cycloalkyl-C|-4alkyl3 Cg-ioaryl, Ce-ioaryl-CMalkyl, Ca-eheterocycloalkyl, 
Cs-dteterocycloalfcyl-CMalkyl, Ca^eteroaryl, and Cs-eheteroaryl-Ci^alkyl are 
Qptionally substituted with one or more groups selected from -OH, -CHO, -NH2, 
-NHR, -NR2, Ci-ealkyl, .C(=0)-OR, -C(^)-NHR, -SR, -SH, halogenated Ci^alkyl, 
-CN, -NO2, Ci-eaBcoxy and halogen; or and R"* together with the nitrogen 
connected thereto in formula I form a heterocycle ring, wherein said heterocycle ring 
is optionally substituted with one or more groups selected from benzyU -OH, -CHO, 
-NH2, -NHR, -ISIR2, Ci^alkyl, -C(-0)-OR, -C(=0)-NHR, -SB, -SH, halogenated 
Ci-6alkyl, -CN, -NO2, Ci^alkoxy, and halogen; 

At is selected from Cd-ioaiyl and Cs-^heteroaryl, wherein said C6.ioaryl and 
Cs-eheteroaryl are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -NHR, -NR2, Ci.6alkyl, -C(-0)-OR, -C(0)-NHR, -SR, -SH, 
halogenated Ci^alkyl, -CN, -NO2, Ci^alkoxy, and halogen; and 

R is Ci-ealkyi, 

In one embodiment, the compounds of the present invention are those of 
formula I, 

wherein n is 1 or 2; 

R^ is selected from Ci-6alkyl, C2^alkenyl, Cs-eCycloalkyl, -CH2-R^, -C(=0)- 
NH-R^ .CeS)-NH-R^ -S(=0)2-R^ and -C(=0).R^ wherein R^ R^ R^ and R*are 
independantly selected from Ci^alkyl, C2-6alkenyl, Ca-scycloalkyl, Ca^cycloalkyl- 
Ci.2alkyl, phenyl, phenyI-Ci-2alkyl, Cs^eterocycloalkyl, Cansheterocycloalkyl- 
Ci-2alkyl, Ca-eheteroarjd, and C3^eteroaryl-Ci.2aIkyl, wherein said CMalkyl, 
C2-4alkenyl, Cs^alkyl, phenyl, pfaenyl-Cu2alkyl, Ca-fiheterocycloalkyl, 
C3^heterocycloalkyl-Ci.2alkyl, Cs-eheteroaryl, and C3^heteroaryl-Ci-2alkyl used in 
defining R^ R^, R^ R^or R^ are optionally substituted with one or more groups 
selected from -^H, -CHO, -NH2, -NHR, -NRa, Cs-3alkyl, -C(=0)-R, .C(=0)-OR, 
-SR, -CF3, -CN, methoxy, ethoxy, fluoro and chloro, or disubstituted with -O-CH2-O- 
to form a fused ring; 

R^ is selected from -H, methyl and ethyl; 
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and are independently selected fiom -H, Cwalkyl, C2-4alkenyl, 
C3-(icycloalkyl, C3^cycloalkyl-Ci.2alky, phenyl, phenyl-C i-zalkyl, 
C3-6heterocycloalkyl, Cs^eterocycloalkyl-Ci-aalkyl, Cs^eteroaryl, and 
C3^etetoaryl-Ci.2aIIcs^U wherein said CMalkyl, Ca^ialkenyl, Cs^cycloalkyl, 
5 C3^cycloalkyl-Ci-2alky, phenyl, phenyI-C|.2alkyl, C3^eterocycloaIkyl, 

C3-6heterocycloalkyl-Ci-2alkyl, Ca^heteroaryl, and C3.6heteroaiyl-Ci-2alkyI are 
optionally substituted with one or more groups selected from -CHO, -NH2, -NHR, 
-NR2, Ci-salkyl, -C(«0)-OR, -CF3, -CN» methoxy, ethoxy, fluoro and cMoro; or 
and R* together with the nitrogen connected thereto in formula I form a 
10 heterocycloalkyi ring, wherein said heterocycloalkyl ring is optionally substituted 
with one or more groups selected from benzyl, -CHO, Ci.aalkyi, -C(=0)-OR, -CF3, 
-CN, mcthoxy, ethoxy, fluoro and chloio; 

Ar is selected from phenyl and five or six<»membered Cs-sheteroaryl, wherein 
said phenyl and five or six-membered Cs-sheteroaryl are optionally substituted with 
15 one or more groups selected from Ci-3alkyl, -C(^)-OR, -CF3, -CN, methoxy, ethoxy, 
fluoro and chloro; and 
R is Ci.3alkyl. 

In another embodiment, the compounds of the present invention are those of 
formula I, 

20 wherein n is 1 or 2; 

R^ is selected from -CH2-R*, -C(-0)-NH-.R^ -C(=S)-NH-R^ -S(=-0)2-R^ and 
-C(=0)-R^, wherein R^, R*, R^ and R^are uidependantly selected from Ci-gaUcyl, 
C2,6alkenyl, Cs-scycloalkyl, C3-6cycloalkyl-Ci-2alkyl, phenyl, benzyl, 
C3^eterocycloalkyl, C3^eterocycloalkyl-Ci-2alkyl, Cs-sheteroaryl, wherein said 

25 Ci-^alkyl, C2^alkeuyl, Cs^cycloalkyl, C3-6cycloalkyl-Cu2alkyl, phenyl, benzyl, 
Cs-eheterocycloalkyl, C3.6heterocycloalkyl-Ci-2alkyl, C3-6heteroaryl are optionally 
substituted with one or more groups selected from methyl, ettiyl, -C(=0)-CH3, 
-C(=0)-0CH3, -C(=0)-OCH2-CH3, -SCH3, -CN, methoxy, ethoxy, fluoro and chloro, 
or said phenyl or benzyl is optionally disubstituted with -O-CH2-O- to form a ftised 

30 ring; 

R^ is selected from -H, mefiiyl and ethyl; 
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R^andR* are independently selected firom -H, methyl, ethyl, propenyl, 
cyclopropyl-methyU cyclobutyl, cyclopentyl, tetrahydroftiryl-methyl, furyl-methyl, 
pyridyl-mefhyl, thiomoipholinyl-ethyl, pyrrolidinyl-meliiyl, pyrrolidinyl-efliyl, 
thienyl-methyl, wherein said methyl, ethyl, propenyl, cyclopropyl-methyl, cyclobutyl, 
cyclopentyl, tetrahydrofuiyl-mefhyl, furyl-methyl, pyridyl-methyl, thiomorpholinyl- 
ethyl, pyrrolidinyl-methyl, pyrrolidmyl-ethyl, thienyl-methyl are optionally 
substituted with one or more groups selected from dimethylamino, diethylamino, 
diisopropylamino, methyl, ethyl, methoxy, or and R'* together with the nitrogen 
connected thereto in formula I form a heterocycloallQrl ring selected from piperidine, 
azetidine, piperazine, pyrrolidine and morpholine, wherein said piperidine, azetidine, 
piperazine, pyrrolidine and morpholine is optionally substituted with one or more 
groups selected from benzyl, methyl and -CHO; and 

Ar is selected from phenyl, pyridyl, furyl and thienyl, wherein said phenyl, 
pyridyl, furyl and thienyl are optionally substituted witti one or more methoxy or 
ethoxy. 

In a further embodiment, the compoimds of the present invention are those of 
formula I, wherein n is 1 or 2; 

R* is'selected from ^H2-R^ -C(=0)-NH-R^ -C(«S)-NH-R^ -S(-0)2-R^ and 
-C(=0)-R^, wherein R^, R^ R^ and R^are independantly selected from methyl, ethyl, 
isopropyl, 1 -propyl, 2-methyH -propyl, 3-methyH-butyl, 2-ethyH-butyl, 1-butyl, 1- 
propen-3-yl, 4-methyl-2-penten-l-yl, 3-methyl-2-buten-l-yl, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cyclopentyl-methyl, phenyl, benzyl, 4-morphoiinyl-ethyl, 
tetrahydrothiopyran-4-yl-ethyl, furyl, isoxazolyl, pyridyl, thienyl, pyrazolyl, 
imidazolyl, and pyrrolyl, wherein said methyl, ethyl, isopropyl, 1-propyl, 2-methyH- 
propyl, 3-methyH -butyl, 2-etiiyl-l -butyl, 1-butyl, l-propen-3-yl, 4-methyl-2-penten- 
1-yl, 3-metfayI-2-buten-l-yl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cyclopentyl-methyl, phenyl, benzyl, 4-morpholmyl-ethyl, tetrahydrothiopyran-4-yl- 
ethyl, furyl, isoxazolyl, pyridyl, thienyl, pyrazolyl, irnidazolyl, and pyrrolyl are 
optionally substituted with one or more groups selected from methyl, ethyl, 
-C(-0)-CH3, -C(=0)-0CH3, -C(«0)-OCH2'CH3, -SCH3, -CN, methoxy, ethoxy. 
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fluoro and chloro, or said phenyl or benzyl is optionally disubstituted with -O-CH2- 
O- to form a fused ring; 

is selected from -H, methyl and ethyl; 

and R'* are independently selected from -H, mettiyl, ethyl, propenyl, 
5 cyclopropyl-mefhyl, cyclobutyl, cyclopentyl, tetrahydrofuryl-methyl, furyl-methyl, 
pyridyl-methyl, thiomorpholinyl-ethyl, pyrrolidinyl-methyl, pyrrolidinyl-ethyl, 
thienyl-methyl, wherein said methyl, ethyl, propenyl, cyclopropyl-methyl, cyclobutyl, 
cyclopentyl, tetrahydroiuryl-methyl, fliryl-methyl, pyridyl-methyl, thiomorpholinyl- 
ethyl, pyrrolidinyl-methyl, pyrrolidinyl-ethyl, thienyl-methyl are optionally 
1 0 substituted with one or more groups selected from dimethylamino, diethylamino, 
diisopiDpylamino, methyl, ethyl, methoxy, or R' and R' together vnA the nittogen 
connected thereto in formula I fonn a heterocycloalkyl ring selected from piperidine, 
azetidine, piperazine, pyrrolidine andmoipholine, wherein saidpiperidine, azetidine, 
piperazine, pyzrolidine and morpholine is optionally substituted with one or more 
1 5 groups selected from benzyl, methyl and -CHO; and 

Ar is selected from phenyl, 4-ethoxyphenyI, 4-methoxyphenyl, pyridyl, fliryl 
and thienyl. 

It will be understood that when compounds of the present invention contain 
one or more chiral centers, the compounds of the invention may exist in, and be 

20 isolated as, enantiomeric or diastereomeric forms, or as a racemic mixture. The 
present invention includes any possible enantiomers, diastereomers, racemates or 
mixtures tiiereof, of a compound of Formula L The optically active forms of the 
compound of the invention may be prepared, for example, by chiral chromatographic 
separation of a racemate, by synthesis from optically active starting materials or by 

25 asymmetric synthesis based on the procedures described thereafter. 

It will also be appreciated that certain compounds of the present invention may 
exist as geometrical isomers, for example E and Z isomers of alkenes. The present 
invention includes any geometrical isomer of a compound of Formula L It will 
further be understood that the present invention encompasses tautomers of the 

30 compounds of the formula I. 



101330-1 SE 



13 



It will also be understood that certain compounds of the present invention may 
exist in solvated, for example hydrated, as well as imsolvated forms. It will further be 
understood that the present invention encompasses all such solvated forms of the 
compounds of the formula I. 
5 Within the scope of the invention are also salts of the compounds of the 

formula I. Generally, pharmaceutically acceptable salts of compounds of the present 
invention may be obtained using standard procedures well known in the art, for 
example by reacting a sufficiently basic compound, for example an alkyl amine with a 
suitable acid, for example, HCl or acetic acid, to afford a physiologically acceptable 

10 anion. It may also be possible to make a corresponding alkali metal (such as sodium, 
potassium, or lithium) or an alkaline earth metal (such as a calcium) salt by treating a 
compound of the present invention having a suitably acidic proton, such as a 
carboxylic acid or a phenol with one equivalent of an alkali metal or alkaline eartii 
metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably basic 

1 5 organic amine (such as choline or meglumine) in an aqueous medium, followed by 
conventional purification techniques. 

In one embodiment, the compound of formula I above may be converted to a 
pharmaceutically acceptable salt or solvate thereof, particularly, an acid addition salt 
such as a hydrochloride, hydrobromide, phosphate, acetate, fumarate, maleate, 

20 tartrate, citrate, methanesulphonate or /?-toluenesulphonate. 

The novel compounds of the present invention are useful in therapy, especially 
for the treatment of various pain conditions such as chronic pain, neuropathic pain, 
acute pain, cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain 
etc. This list should however not be intexpreted as exhaustive. 

25 Compounds of the invention are useful as immunomodulators, especially for 

autoimmune diseases, such as arthritis, for skin grafts, organ transplants and similar 
surgical needs, for collagen diseases, various allergies, for use as anti-tiimour agents 
and anti viral agents. 

Compounds of the invention are useful in disease states where degeneration or 

30 dysfunction of opioid receptors is present or implicated in that paradigm. This may 
involve the use of isotopically labelled versions of the compounds of the invention in 
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diagnostic techniques and imaging applications such as positron emission tomography 
(PET). 

Compounds of the invention are useful for the treatment of glaucoma, epilepsy 
and nausea, inflammation, cardiovascular diseases, allergies, asthma and pancreatitis, 
5 diarrhoea, depression, anixiety and stress-related disorders such as post-tramnatic 
stress disorders, panic disorder, generalized anxiety disorder, social phobia, and 
obsessive compulsive disorder, urinary incontinence, premature ejaculation, various 
mental illnesses, cough, Itmg oedema, various gastro-intestinal disorders, e.g. 
constipation, functional gastrointestinal disorders such as Irritable Bowel Syndrome 

10 and Functional Dyspepsia, Parkitison's disease and other motor disorders, traumatic 
brain injury, stroke, cardioprotection following miocardial infarction, spinal injury 
and drug addiction, including the treatment of alcohol, nicotine, opioid and other drug 
abuse and for disorders of the sympathetic nervous system for example hs^ertension. 
Compounds of the invention are useful as an analgesic agent for use during 

1 5 general anaesthesia and monitored anaesthesia care. Combinations of agents with 
dififerent properties are often used to achieve a balance of effects needed to maintain 
the anaesthetic state (e.g. amnesia, analgesia, muscle relaxation and sedation). 
Included in this combination are inhaled anaesthetics, hypnotics, anxiolytics, 
neuromuscular blockers and opioids. 

20 Also withhi the scope of the invention is the use of any of the compounds 

according to the formula I above, for the manu&cture of a medicament for the 
treatment of any of the conditions discussed above. 

A further aspect of the invention is a method for the treatment of a subject 
suffering from any of the conditions discuissed above, whereby an effective amount of 

25 a compoimd according to the formula I above, is administered to a patient in need of 
such treatment. 

Thus, the invention provides a compound of formula I, or pharmaceutically 
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy. 

In a further aspect, the present invention provides the use of a compound of 
30 formula I, or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore 
defined in the manufacture of a medicament for use in therapy. 
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In the context of the present specification, the tenn "therapy" also includes 
"prophylaxis" unless there are specific indications to the contrary. The term 
"therapeutic" and "therapeutically" should be constroed accordingly. The term 
"therapy" within the context of the present invention further encompasses to 
administer an effective amount of a compound of the present invention, to mitigate 
either a pre-existing disease state, acute or chronic, or a recurring condition. This 
definition also encompasses prophylactic tihierapies for prevention of recurring 
conditions and continued therapy for chronic disorders. 

The compounds of the present invention are useful in ttterapy, especiafly for 
the therapy of various pain conditions including, but not limited to: acute pain, 
chronic pain, neuropathic pain, back pain, cancer pain, and visceral pain. 

In use for therapy in a warm-blooded animal such as a human, the compound 
of the invention may be administered in the form of a conventional pharmaceutical 
composition by any route including orally, intramuscularly, subcutaneously, topically, 
intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, 
intrafhecally, intracerebroventricularly and by injection into the joints. 

In one embodiment of the invention, the route of administration may be orally, 
intravenously or intramuscularly. 

The dosage will depend on the route of administration, the severity of the 
disease, age and weight of the patient and other factors normally considered by flie 
attending physician, when detemaining tiie individual regimen and dosage level at the 
most appropriate for a particular patient. 

For preparing pharmaceutical compositions from the compounds of this 
invention, inert, pharmaceuticaily acceptable carriers can be either solid and liquid. 
Solid form preparations include powders, tablets, dispersible granules, capsules, 
cachets, and suppositories. 

A solid carrier can be one or more substances, which may also act as diluents, 
flavoring agents, solubiUzers, lubricants, suspending agents, bindera, or table 
disintegrating agents; it can also be an encapsulating material. 

In powders, tfie carrier is a finely divided solid, which is in a mixture with the 
finely divided compound of the invention, or the active component In tablets, the 
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active component is mixed with the carrier having the necessary binding properties in 
suitable proportions and compacted in the shape and size desired 

For preparing suppository compositions, a low-melting wax such as a mixture 
of fatty acid glycerides and cocoa butter is first melted and the active ingredient is 
5 dispersed therein by, for example, stirring. The molten homogeneous mixture in then 
poured into convenient sized moulds and allowed to cool and solidify. 

Suitable caxziers are magnesium carbonate, magnesium steaiate, talc, lactose, 
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl 
cellulose, a low-melting wax, cocoa butter, and the like. 
10 The term composition is also intended to include the fonnulation of the active 

component with encapsulating material as a carrier providing a capsule in which the 
active component (with or without other carriers) is surrounded by a carrier which is 
thus in association with it Similarly, cachets are included 

Tablets, powders, cachets, and capsules can be used as solid dosage forms 
1 5 suitable for oral administration. 

Liquid form compositions include solutions, suspensions, and emulsions^ For 
example, sterile water or water propylene glycol solutions of the active compounds 
may be liquid preparations suitable for parenteral administration. Liquid 
compositions can also be formulated in solution in aqueous polyethylene glycol 
20 solution. 

Aqueous solutions for oral administmtion can be prepared by dissolving the 
active component in water and adding suitable colorants, flavoring agents, stabilizers, 
and thickening agents as desired. Aqueous suspensions for oral use can be made by 
dispersing the finely divided active component in water together with a viscous 
25 material such as natural synthetic gums, resins, methyl cellulose, sodium 

carboxymethyl cellulose, and other suspending agents known to the pharmaceutical 
formulation art. 

Depending on the mode of administration, the pharmaceutical composition 
will preferably include firom 0.05% to 99%w (per cent by weight), more preferably 
30 from 0. 1 0 to 50% of the compoxmd of the invention, all percentages by weight 
being based on total composition. 
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A therapeutically effective amount for the practice of the present invention 
may be deteimined, by the use of known criteria including the age, weight and 
response of the individual patient, and interpreted within the context of the disease 
which is being treated or which is being prevented, by one of ordinary skills in the art. 

Within the scope of the invention is the use of any compound of formula I as 
dejBned above for the manufacture of a medicament 

Also within the scope of the invention is the use of any compound of formula I 
for the manufacture of a medicament for the thempy of pain. 

Additionally provided is the use of any compound according to Formula I for 
the manufacture of a medicament for the therapy of various pain conditions including, 
but not limited to: acute pain, chronic pain, neuropathic pain, back pain, cancer pain, 
and visceral pain, 

A further aspect of the invention is a method for therapy of a subject suffering 
from any of the conditions discussed above, whereby an effective amount of a 
conq)ound according to the formula I above, is administered to a patient in need of 
such therapy. 

Additionally, there is provided a pharmaceutical composition comprising a 
compound oifFormula I, or a pharmaceutically acceptable salt thereof, in association 
with a phannaceutically acceptable carrier. 

Particularly, there is provided a pharmaceutical composition comprising a 
compound of Formula I, or a pharaiaceutically acceptable salt thereof, m association 
with a pharmaceutically acceptable carrier for therapy, more particularly for therapy 
of pain. 

Further, there is provided a pharmaceutical composition comprising a 
compound of Formula I, or a pharmaceutically acceptable salt thereof, in association 
with a pharmaceutically acceptable carrier use in any of the conditions discussed 
above. 

Also provided herein is a method of preparing a compound of fonnula L 
In one embodiment, the invention provides a process for preparing a 
compound of fonnula I, comprising: 
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reacting a compound of fomiula II with a compound selected fiom 
R'-C(-0>C1, R«-S(=0)2-C1, R'-NCO, R^-NCS andR'CHO: 




n is 1 or 2; 

R' is,selected from -CH2-R^ -C(=0)-NH-R'', -C(=S)-NH-R', -S(=0)2-R^ and 
-C(=0)-R^ wherein R^ R^ r' and R* are independantly selected from Ct^alkyl, 
C2-6alkenyl. Ca-ecycIoallQrl, Cs-^cycloalkyl-CMalkyl, Ce-ioaryl, C6.ioaiy!-Ci-»alkyl, 
Cs-gheterocycloalkyl, Ca^heterocycloalkyl-CMalkyl, Cj-eheteroaryl, and 
C3.6heteroaryl-Ciw,allcyl, wherein said Ci-galkyl, C2.6alkenyl. Cj-ecycloalkyl. 
Ca^cycloalkyl-Ci^alkyl, Cg-ioaiyl, Ce-ioaryl-Ci^alkyl, C3.6heterocycloalkyl, 
Cs^eterocycloallsyl-CMalkyl, Cs-eheteroaryl, and Cs-eheteroaryl-CMalkylare 
optionally substituted with one or more groups selected from -OH, -CHO, -NHa, 
-NHR, -NR2, Csalkyi, -C(=0)-R, -C(=0)-OR. -C(=0)-NHR, -SR, -SH, halogenated 
Ci.6alkyl, -CN, -NO2, Ci^alkoxy and halogen, or disubstituted with -O-CH2-O- to 
ibnn a fused ring; 

R^ is selected from -H and Ci^alkyl; 

R' and R"* are mdependently selected from -H, Cj^alkyl, Cj^alkenyl, 
Ca^cycloalkyl, Ca^cycloalkyl-CMalkyl, Ce-ioaryl, Cs-ioaiyl-CMalkyl, 
Cs^sheterocycloalkyl, Cs^heterocycloalkyl-CMalkyl, Cj^eteroaryl, and 
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Cs-eteteroaryl-CMalkyl, wherein said Cugalkyl, Ca^alkenyl, Ca-ecycloalkyl, 
Ca^cycIoalkyl-CMalkyl, Cd-ioaryl, Ca-ioaiyl-CMalkyl, Cs-sheterocycloalkyl, C3. 
eheterocycloalkyl-CMalkyl, C3-6heteroaryl, and Ca^heteroaryl-Ci^alkyl are optionally 
substituted with one or more groups selected from -OH, -CHO, -NH2, -NHR, -NR2, 
Ci-ealkyl, -C(=0)-OR, -C(=0>NHR, -SR, -SH, halogenated d^alkyl, -CN, -NO2, 
Ci^lkoxy and halogen; or and R* together with the nitrogen connected thereto in 
formula I form a heterocycle ring, wherein said heterocycle ring is optionally 
substituted with one or more groups selected from benzyl, rOH, -CHO, -NH2, -NHR, 
-NR2, Ci^alkyl, -C(=0)-OR, .C(=0)-NHR, -SR, -SH, halogenated Ci.6alkyl, -CN, - 
NO2, Ci^alkoxy, and halogen; 

Ar is selected from Ce-ioaryl and Cs^eteroaryl, whereii;! said C6-ioaryl and 
Cs-eheteroaryl are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -NHR, -NR2, C,.6alkyl, -C(O)-0R. .C(=0).NHR, -SR, -SH, 
halogenated Ci-6alkyl, -CN, -NO2, Ci.6alkoxy, and halogen; and 

RisCi^alkyl. 

In another embodiment, the invention provides a process for preparing a 
compound of formula I, comprising: 




I 

reacting a compound of formula m with R^R'^NH: 
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wherein 

nis 1 or 2; 

is selected from -C(=0)-O.Ci^alkyl and -C(==0)-0-C2-6alkenyl; 
is selected from -H and Ci-ealkyl; 

R^ and R"* are independently selected from -H, Ci.6alkyl, C2-6alkenyl, 
C3-6cycloalkyl, Cs^cycloalkyl-CMalkyl, Ce-ioaxyl, Ce-ioaryl-Ci^alkyl, 
Ca-fiheterocycloalkyl, C3.6heterocycloalkyl-Ci.4alkyl, Cs^eteroaryl, and 
C3-6heteroaryl-Ci^lkyl, wherein said Ci.6alkyl, C2^alkenyl, C3-6cycloalkyl, 
Cs-ecycloalkyl-CMalkyl, Ce-ioarjd, Ce-ioaryl-CMalkyl, Cs-eheterocycloalkyl, 
C3^eterocycloalkyl-Ci-4alkyl, Cs^eteroaryl, and Cs-eheteroaryl-CMalkyl are 
optionally substituted with one or more groups selected from -OH, -CHO, -NHa, 
-NHR, -NR2, Ci^alkyl, -C(-0)-OR, -C(-0>NHRi -SR, -SH, halogenated Ci.6alkyl, 
-CN, -N62, Ci-6alkoxy and halogen; or R^ and R"* together with the nitrogen 
connected thereto in formula I fonn a heterocycle ring, wherein said heterocycle ring 
is optionally substituted with one or more groups selected from benzyl, -OH, -CHO, 
-NH2, -NHR, -NR2, Ci.6alkyl, -C(=0>OR, -C(-0>NHR, -SR, -SH, halogenated 
Ci-6alkyl, -CN, -NO2, Ci^alkoxy, and halogen; 

Ar is selected from Ce-ioaiyl and Cs-eheteroaryl, wherein said C6-ioaryl and 
C3.6heteroaryl are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -NHR, -.NR2, Ci.6alkyl, -C(=0)-OR, -CeO)-NHR, -SR, -SH, 
halogenated C|.6alkyl, -CN, -NO2, Ci.6alkoxy, and halogen; and 

R is Ci^kyL 

In a fiir&er embodiment, the invention provides a process for pieparing a 
compound of formula IV, comprising: 




IV 

reacting a compound of formula V with a compound of formula VI: 
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V VI 

wherein 

n is 1 or 2; 

R* is selected from -C(=0)-0-Ci.<aDcsd and -C(=0)-0-C2-6alkenyl; 
R' is Ci^alkyl; 

At is selected j6om Ccioaryl and Cs^eteroatyl, wherein said Ce-ioaiyl and 
C3.6heteroaiyl are optionally substituted with one or more groups selected ftom -OH, 
-CHO, -NH2, -NEIR. -NR2, Ci^ialksd. -C(=0)-OR, -C(=0)-NHR, -SR, -SH, 
halogtaiated Ci^alkyl, -CN, -NO2, Ci^alkoxy, and halogen; and 

RisCi.6aIk)4. 



Particularly, the compounds of the present invention and intermediates used 
for the preparation thereof can be prepared according to the synthetic routes as 
exemplified in Schemes 1-3 and General Procedures 1-1 1, wherein unless otherwise 
defined, Ar,R*-* and n are defmed as above. 



Scheme 1 

I \ AllocCI/DIPEA 1*9 

}J Na^spe ^ O f -THF/ heating ^"^^^ ^"'^'^ N 

\_J Agp/HjO ^^N-^ ^ orNaaCOa/Boc^O O 

\-V THF/H2O Pg: Alloc 

Boc 
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AllocCI 

EtN*Pr 
99% 



'NHAIIoc 



Alloc 



'NHAIIoc 



^N^^OH toluene 



Swam 
oxidization 
j^foc 



Scheme 2 



Ar 



toluen e 

TFA 
reflux 



Dy(OTf)3 



EtOgC 



•ca" 



Alloc. 





Pg: Alloc 




or Boc 




Pg n " 1 or 2 




MeOH |i 




refluxing 


^-^^iNl^Ar 
H 

Alloc 



HOAc/TFA 
NaBH(OAc)3 



Y Ar 



HATU/DIPEA .4 
R 




dfethyl amine 
/water in 
acetonitrile 

wherein =methyl or ethyl. 
H or methyL 
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Scheme 3 



R^COCI r3 



n s= 1 or2 

_ DIPEA 

400C 




(CH^CDj 






X=OorS 

R2 and Ar are as defined above. 



General procedure 1 



NH2 



Dy(OT0 



toluene 



TFA 
reflux 




Pg: Alloc |Ij 
or Boc 



N 

Pg: Alloc 
or Boc 
. n-1or2 



Ar fs as defined above. 



n«1 or2 

Ethyl 4-ammobenzoate (1 equiv.), aldehyde (1.1 equiv.), in dry toluene was added a 
drop of TFA. The solution was refluxed for overnight, while water was removed by 
Dean Stark trap. After removal of the solvent, the resulted Schiff base was used for 
next step directly. To the residue was added allyl 2,3-dihydrO'.l//-pyrrole-l- 
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carboxylate or otbier reactant as shown in above scheme (1 .1 equivalent) in 
acetonitrile. The reaction mixture was stirred at room temperature for 16 hours. The 
solvent was removed to give a residue, which was purified by silica gel column 
chromatography giving the desired compound at approximately 1 : 1 ratio. 

General Procedure 2 (Saponification of the ethvl ester) 

^^^^{j-^Ar refluxing ^>^N^Ar 
Pg: Alloc 

or Boc At IS as defined above. 

n = 1 or 2 

To the starting material, ethyl acetate (1 equiv.) in methanol was added 0,5N aqueous 
NaOH (H2O / MeOH: 1 :2). The solution was refluxed overnight in the nitrogen 
atmosphere. The reaction solution was neutralized with 10% HCL Then, the solvent 
was removed. The slurry was extracted with ethyl acetate and washed with water and 
brine. The dried organic phase was concentrated to give a residue, which was purified 
by Flash chrpmatography. The product contains two diastereomers in approximately 
1:1 ratio. 

General Pr ocedure 3 f Saponification of the ethvl ester^ 

^O^Ar ^\ NaOH^ ^^^^ 

S5x ^yf^^^a HO/ MeOH ^-^N-^Ar 

Pg: Alloc |!| 
Ar is as defined above. ^ ®*®PS onepot 

n = 1 or 2 

The Schiff base fonnation and cyclization step were the same as described in the 
general procedure 1. The solvent was removed and the residue was used directly in 
next step. The residue was treated with methanol and 0.5 N aqueous NaOH (H2O/ 
MeOH: 1 :2) at reflux for overnight The reaction mixture was neutrahzed with 1 0% 
HCl, and then concentrated in vacuo. The resultant slurry was extracted with ethyl 



EtOgC. 



101330-1 SE 



26 



acetate and washed with water and brine. The organic phase was dried and 
concentrated in vacuo. The product mixture was was purified by flash 
chromatography to afford a mixture of diastereomers in approximately 1 : 1 latio. 

General procedure 4 TAlkvlation of the anilme^ 
Alloc. 

HOAc/TFA 
NaBH(OAc^3 

Ar Is as defined above. 
5 R' Is -H or methyl. 

The solution of the starting material aniline (1 equiv,), aldehyde (100 equiv.), HOAc 
(100 equiv.), TFA (10 equiv.) in CH2CI2, were added NaBH(OAc)3 (10 equiv. ) 
portion by portion over 45 minutes. Then Ihe solvents were removed to give a residue, 
which was purified by flash chromatography. 

10 General Procedure 5 






HATU/ DIPEA 



7 DMF 
PG - Alloc or Boc 

A mixture of carboxylic acid (1 equiv.), HATU (1.1 equiv.), DIPEA (IJ equiv.) in 
DMF was stirred for 5 minutes. Then, a primary or secondary amine was added to the 
1 5 solution. The reaction mixture was stirred at room tempemtuie for 4 hours. The 
solvent was removed in vacuo. The residue was purified by flash column 
chromatogmphy. 
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General procedure 6 
Alloc. 

diethyl amine 
/water in 
acetonitrile 

n =5 1 or 2 

An aUoc cacbomate 1 equiv.), tetrakis(triphenylphosphme)palladiuiii(0) (0.025 
equiv,) in water and acetonitrile (1 :10) was added diethyl amine (20 equiv.). The 
reaction was stirred for 4 hoxas at room temperature. Afterwards, another portion 
(434 mg, 0.025 equiv.) of palladium catalyst was added into tihe reaction solution. 
After removal of solvents, the residue was dissolved in CH2CI2 and the solution was 
treated with of p-TsOH resin (5 equiv.). After 2 hours of stirring the mixtuie, the resin 
was filtered and washed with CHzCfc (3 times) and methanol (3 times). The product 
was then released from resin by treatment with IN ammonia in methanol twice. The 
collected filtmte was dried in in vacuo to give the product as a mixture of two 
diastereomers in approximately 1 : 1 latio. 

General pr ocedure 7 moc deprotection> 



TFA/Hp 
CH2CI 



n = 1 or 2 

The substrate (1 equiv.) was dissolved in dichloromethane, to which was added TFA / 
H2O (1 : 1 , 10% in CH2CI2). The solution was stirred at 40^C for 30 minutes. Then the 
solvents were removed in vacuo. The residue was treated with TFA / H2O (1:1, 10% 
in CH2CI2), the solvent removed in vacuo and treated again with TFA / H2O (1:1, 
10% in CH2CI2) and concentrated in vacuo. The residue was dried over vacuum pump 
to afford the product as TFA salt of a mixture of two diastereomers in approximately 
1:1 ratio. 
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General Pr ocedure 8 f reductive ammalion^ 




n = 1 or 2 



Amine (1 equiv.), aldehyde (2 equiv.), and NaBH(OAc)3 (2 equiv.) in acetic acid ( 5 
equiv,) and CH2CI2 was stirred at room temperature overnight. After removal of the 
solvent, the residue was purified by flash chromatography giving a mixture of two 
diastereomers in approximately 1:1 ratio. 



General procedure 9 f amide fomiation'^ 




To a dichloromethane solution of amine (1 equiv.) was added acyl chloride (1 2 
equiv.) and DIPEA (2 equiv.) in CH2CI2. The reaction was stirred at room temperature 
for 2 hours. Then the reaction solution was extracted with CShCh after quenched with 
water. The or^nic phase was washed with water, 5% NaOH, and brine. The dried 
organic phase was concentrated to give a residue, which was purified by flash 
chromatography. A mixture of two diastereomers in approximately 1:1 ratio was 
obtained. 
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General Procedure 10 f sulphonyl amide formation^ 




To amine (1 equiv.) inDIPEA (2 equiv,) and CH2CI2, was added sulfonyl chloride 
(1 2 equiv.) in CH2CI2. The solution was stirred at room temperature for 4 hours^ Then 
5 the reaction solution was extracted with CH2CI2 after quenched with water. The 

organic phase was washed with water, 5% NaOH, and brine. The dried organic phase 
was concentrated to give a white solid, which was purified by flash chromatography- 
Prpducts were a mixture of two diastereomers in approximately 1:1 ratio. 

General procedure 1 1 




To the amine (1 equiv.) and DIPEA (3 equiv.) in (CH2a)2 was added isocyanate or 
thioisocyanate (3 equiv.). The reaction solution was stirred at 40^C for 8 hours. Then 
: the reaction solution was extracted with CH2CI2- The organic phase was washed with 

1* ; water, 5% NaOH, and brine. The dried organic phase was concentrated to give a 

* : * : 15 residue, which was purified by flash chromatography. Products were a mixture of two 
■ % : diastereomers in approximately 1 : 1 ratio. 

Accordingly, in another aspect, the present invention provides a compound of 
formula II: 
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n 

wherein 

n is 1 or 2; 

is selected from -H and Ci^alkyl; 

and R"^ are independently selected from -H, Ci-ealkyl, C2.6alkenyl, 
C3.6cycloalkyl, Ca-ecycloalkyl-Ci^alkyl, Ce-ioaryl, Cs-ioaryl-CMalkyl, 
C3-6heterocycioalkyl, Cs-^heterocycloalkyl-CMalkyl, Cs-eheteroaryl, and 
Cs^eteroaryl-Ci^alkyl, wherein said Ci^alkyl, Ca^ealkenyl, Cs-ecycloalkyl, 
C3.6cycloalkyI-CMalkyl, Cg-ioaryl, Ce-ioaryl-Ci^alkyl, Cs-eheterocycloalkyl, 
C3.6heterocycloalkyl-CMalkyl, Cs^eteroaryl, and Cs^heteroaryl-Ci^alkyl are 
optionally substituted with one or more groups selected from -OH, -CHO, -NH2, 
-NHR, -NR2, C^alkyl, -C(-0)-OR, -C(-0)-NHR, -SR, -SH, halogenated Cj^alkyl, 
-CN, -NO2, Ci^ealkoxy and halogen; or R^ and R"^ together with the nitrogen 
connected thereto in formula I form a heterocycle ring, wherein said heterocycle ring 
is optionally substituted with one or more groups selected from benzyl, -OH, -CHO, 
-NH2, -NHR, -NR2, Ci^alkyl, -C(^0)-OR, -C(=0)-NHR, -SR, -SH, halogenated 
Ci^alkyl, -CN, -NO2, Ci-ealkoxy, and halogen; 

Ar is selected from Ce-ioaryl and Ca^heteroaryl, wherein said Ce-ioaryl and 
C3-6heteroaryI are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -NHR, -NR2, Ci^alkyl, -C(=0)-0R, -C(-0)-NHR, -SR, -SH, 
halogenated Ci.6alkyl, -CN, -NO2, Ci^alkoxy, and halogen; and 

R is Ci^alkyL 
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BIOLOGICAL EVALUATION 

B2 bradvkinin 

A. hB2 receptor expression and membrane preparation 

The cloned human Bradykinin B2 (hB2) recqptor in the pClN vector was purchased 
from Receptor Biology. The hB2 receptor was stably transfected into HEK 293 S cells 
and a clonal cell line was generated. Cells were grown in T-flasks with DMEM 
culture media containing 10% FBS, 2 mM glutamine, 600fig/ml neomycin and an 
antibiotic cocktail (100 lU penicillin, lOOjig/ml streptomycin, 0,25jig/ml 
amphotericm B). Membranes, expressing the hB2 recq)tor, were prepared &om this 
cell line according this protocol: Cells are harvested at 1 to L2 million cells/ml, 
pelleted, andresuspended in ice-cold lysis buffer (50 mM Tris, pH 7.0, 2.5 mM 
EDTA, with PMSF added just prior to use to 0.5 mM from a 0.5 M stock in DMSO. 
After lysis on ice for 15 min, the cells are homogenized with a polytron for 10 sec. 
The suspension is spun at lOOOg for 10 mm at 4^C. The supernatant is saved on ice 
and the pellets resuspended and spun as before. The supematants from both spins are 
combined and spun at 46,000g for 10-30 min. The pellets are resuspended in cold Tris 
buffer (50 mM Tris/Cl, pH 7.0) at a dUution of 0J2 - 1 ml per 40 milUon cells and 
spun again. The final pellets are resuspended in membrane buffer (50 mM Tris, 0,32 
M sucrose, pH 7.0). Aliquots are frozen in dry ice/ethanol and stored at -70°C until 
use. The protein concentrations are determined by a modified Lowry with SDS. 
B. hB2 receptor binding 

Membranes expressing the hB2 receptor are thawed at 37°C, passed 3 times through a 
25-gauge blunt-end needle, diluted m the bradykinin binding buffer (50 mM Tris, 
3mM MgCla. and 1 mg/ml BSA, pH 7.4, 0.02 mg/ml Phenanthrolme, 0.25 mg/ml 
Pefabloc) and 80 jliL aliquots containing the appropriate amount of protein (final 
concentration of 0,25|xg/ml) are distributed in 96-well polystyrene plates (Treff Lab). 
The IC50 of compounds are evaluated from 10-point dose-response curves, where the 
serial dilutions are done on a final volume of 150^L, with 70jxL of ^^^I-Desamino- 
TyrHOEMO (Kd-O.OS) at 50,000 to 60,000 dpm per well (0,03-0,04nM) in a final . 
volume of 300|li1. The total and non-specific binding are detenmned in the absence 
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and presence of 0,1 jiM (150|xL) of Bradykinin respectively. The plates are vortexed 
and incubated for 60 minutes at room temperature, filtered tiiirough Unifilters-96 
GF/B (Canberra Packard), which were presoaked in 0.1 % polyethyleneimine, with a 
harvester using 3ml of wash buffer (50 mM Tris, pH 7.0, 3mM MgCfe). The filters 
are dried for 1 hour at SS^'C. The radioactivity (cpm) is counted in a TopCount 
(Canberra Packard) after adding 65 jil/well of MS-20 scintillation liquid (Canberra 
Packard). Compounds of the present invention have demonstrated hB2 receptor 
binding at concentrations less than lO^M. 

hCBl andhCB2 receptor binding 

Human CBl (from Receptor Biology) or CB2 (from BioSignal) membranes are 
thawed at 37°C, passed 3 times through a 25-gauge blunt-end needle, diluted in the 
cannabinoid binding bufifer (50 mM Tris, 2.5 mM EDTA, 5 mM MgCk, and 0.5 
mg/mL BSA fatty acid free, pH 7.4) and aliquots containing the appropriate amount 
of protein are distributed in 96- well plates. The IC50 of compounds at hCBl and 
hCB2 are evaluated from 10-point dose-response curves done with ^H-CP55,940 at 
20000 to 25000 dpm per well (0 J7-0.21 nM) in a final volume of 300p,l. The total 
and non-specific binding are determined in the absence and presence of 0.2 jiM of 
HU210 respectively. The plates are vortexed and incubated for 60 minutes at room 
temperature, filtered through Unifilters GF/B (presoaked in 0.1 % polyethyleneimine) 
with llie Tomtec or Packard harvester using 3mL of wash buffer (50 mM Tris, 5 mM 
MgCl2,0.5mgBSApH7.0). The filters are dried for 1 hour at 55°C. The 
radioactivity (cpm) is counted in a TopCount (Packard) after adding 65 |xl/well of 
MS-20 scintillation liquid. 

Many of the compounds described in the present invention are found to have an IC50 
(dissociating constant) toward B2 receptors of less than 1000 nM. 

EXAMPLES 

The invention will fiarther be described in more detail by the following 
Examples which describe methods whereby compounds of the present invention may 
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be prepared, purified, analyzed and biologically tested, and which are not to be 
construed as limiting the invention. 

Allvl 2,3-dihvdrQ->lg-pvrrole>l-carboxvlate 




Above compound was prepared by flie following meHiod. 




A 25% aqueous solution of sodium persulfete (150 mmol) was added dropwise to a 
stirred solution of pyixolidine (150 mmol), sodium hydroxide (12.0 g, 300 mmol) and 
silver nitrate (0.75 mmol) in water (1 50 mL) at O^C over 1 hour. After the addition 
was completed, the reaction mixture was stuxed at 4 to 1 0 for 2.5 hours. Brine was 
added and the reaction mixture was extracted with CH2CI2 (4 X 100 mL). The organic 
phase was dried over sodiiun sulfate and the solvent was removed under vacuum. The 
residue was dissolved in THF (500 mL), which was dried with 20 grams of 4A^ 
molecular sieves. Then the solution was distilled in oil bath (1 lO^^C) through a short 
path distillation apparatus into a flask cooled to -78**C. Diisopoipanylethyl amine 
(150 mmol) was added then aUyl chloroformate (100 mmol) dropwise. The 
suspension was allowed to warm up to room terriperature overnight The reaction 
solution was washed with water and brine. The dried solution was concentrated to 
give a residue, which was further purified by Flash chromatography. Product; 7.5 g, 
yield- 33%. 
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'H NMR (400MHz, CDCU): 6.53 (IH, m), 5.92 (IH. m), 5.230 (IH, dd, J= 17.4, 
1.5Hz), 5.18 (IH. d4 J=10,5, 1.5Hz), 5.90 (lH,m), 5.03 (IH, m), 4.58 (2H. m), 3.73 
(2H, m), 2.63 (2H. m). MS (ESI) (M+Bf « 153.18. 

5 Allvl 3.4-dihvdropvridine- 1 f 2/f)-carboxvlate 



Above compound was prepared by following literature method. (See Osamu Okitsu, 
Ritsu Suzuki, and Shuj Kobayashi, J. Org. Chem. 2001, 66, 809-823) MS (ESI) 
(M+H)"" = 168.2. 

10 EXAMPLE 1 

AUvl-9-rfdiethvlaminolcarbonvll-5-f4-ethoxvphenvlV3.4.4a.5.6.10b- 
hexahvdrobenzorhl-1 .6-naphthvridine-l f 2H)-caiboxvlate 




The titled compound was obtained by following the general procedure 1 (7.0 g, yield: 
15 81%). MS (ESI) (M+H)""* 465.563. 




l-rfAUvloxv^cartonvn-S. ^4-etiioxvphenvlV1.2.3.4.4a.5.6.10b-oetahvdrobenzorA1- 
L6-naphth vridiiie-Q- carbox^iic acid 



Hie titled product (6.5g; yield, 99%) was ob^ed by following the general procedure 
2. 'H NMR (400MHz, CDCla): 8^8 (a45H. d, J='1.4Hz), 8.23 (0.55H, d, J-1.4Hz), 
7.82 (0.55H, dd, J=8.6, 1.4Hz), 7.79 (0.45H, d, J=8.6Hz), 7.32(1H, d. J =8.6Hz), 
7.12(1HA J-S.6HZ), 6.83 (lH,d, J=8.6H2), 6.57 (iH,d, J=8.6Hz), 6.01 (IH. m), 5.35 
(IH^), 5.23 (0.55H. m). 4.89 (IH, m), 4.76 (IH, m), 4.65 (IH, m), 4.42(lH,d, 
J=2.38Hz), 4.05(0.9H. q, J=-7.0Hz, 3.99 (1.1 H, q, J=7.0Hz), 3.55 (0.45 H, m), 3.40 
(1.55H, m), 2.55 (IH, m), 2.13 (0.55H, m), 2.01 (I.OH, m), 1.62 (0.45H, m), 1.43 
(1.25H, t, J«7.0Hz), 1.39 (1.65H, t, J=7.0Hz). (133MHz, CDCI3): 199.87, 171.77, 
158.33. 147.05, 135.86. 133.01, 127.58, 126.72, 114.77, 114.60, 66.36, 63.49, 55.48. 
54.90, 44.57, 23.07, 14.77. MS (ESI) (M+H)+ = 437.500 




l-rfAllvioxv1caifatmvn-5-r4-methQxvn henvlV1.2.3.4.4a.5.6.10h-octahvdrQbenzofAl- 
1.6-naDhthvridine-9-carfaoxvlic acid 
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The title compound (3.15 g; yield; 95.0%) was prepared by foUowing the genial 
procedure 3. 

'H NMR (400MHz, CDCI3): 8.28 (0.4H, m), 8.18 (m. 0.6H), 7.77 (0.4H, dd, J=8.2, 
0.4Hz). 7.74 (0.6H. dd. J=8.2, 0.6Hz). 7.35 (IH, d, J=8.2Hz). 7.14 (lH.d, J=8.5Hz), 
6.83 (IH, d, J=:8.6Hz), 6.57 (IH, dd, J=8.6, 2.3Hz). 6.00 (lH,m), 5.37 (lam), 5.27 
(0.4H, m). 5.23 (0.6H, d, J-lO.SHz), 4.87 (IH, m), 4.68 (lH,d, J=4.5Hz), 4.59 (0,4H, 
dd, J=12.1, 4.3Hz), 4.44 (.4. d, J=1.9Hz). 3.83 (1.8H. s). 3.77 (1.2H. s), 2.51 (IH, m), 
2.08 (1.4H, m), 1.62 (0.6H, m). MS (ESI) (M+H)* = 423.5. 

l-r(AUvIoxv^carbonvn-S-phenvI-1.2.3.4 ,4a.5.6.1Qh-nctahvdrobenzorA1-1.6- 
iiaphflivri dme-9-carboxvlic acid 




The titled coinpoimd (1 .46g; yield, 75%) was prepared by following the general 
procedure 3. 

'H NMR (400MHz, CDCI3, ppm): 8.23(0.5H, m), 8.15 (0.5H, m), 7.78 (0.50H, dd, 
J=8.2, 1.6Hz), 7.76 (0.50H, dd, J=S.2, 1.6H2), 7.43 (m, 2H), 7.28 (4H, m), 6.60(1H. d, 
J=8.6H2), 5.95 (IH, m). 5.40 (lH,in), 5.33 (1.5H, m), 5.22 (0.5H, dd, J=10.3, 1.2Hz), 
4.85 (0.5H, m), 4.81 (lH,m), 4.66 (lH,m). 4.57 (IH, m). 4.49 (0.5H, d, J=2.0Hz), 
2.58 (lH,m), 2.17 (0.5H, m). 2.06 (IH, m), 1.56 (0.5H, m). 

''C NMR (133 MHz, CDQa.ppm): 199.55, 155.50, 144.08, 132.63, 321.44, 130.57. 
130.14, 128.64, 128.55, 127.26. 126.28, 125.38, 117.12. 113.97. 112.69, 66.26, 65.92, 
56.36, 55.64, 54.90, 52.49, 49.14. 48.94. 48.72, 44.87, 44.71, 44.60, 43.66, 22.89. 
MS (ESI) (M+Wf = 393.4. 
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l-rfAllvloxv>carf)onvn.S. ^1hvi-4-Dhenvl-2.33a.4.S.9b-hexahvdro-l/f-pvrTOlof3.^^ 
cl quiBLoline-S-carboxvlic acid 




The titled compound (9.0g; yield, 84%) was obtained by following the general 
procedure 4. MS (ESI) (M+H)* = 407.474. 

EXAMPLE 2 

The titled compotmds of Example 2 are made using fee titled compounds made in 
Example 1 as the starting materials. 

fert-Butvl8-rf4-methvlp iperazin-l-vncarbonvn-4-Dhenvl-2.3.3a.4.5.9b-hexahvdro- 
l-g-p viro lorS .2-clQuinoline- 1 -carboxvlate 




The titled compound (235.1mg, 97% yield) was obtamed by following the general 
procedures. CESI) (M+H)* = 477,6. 
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tert-Butvl 8>fmorpholin^-vlcarbonvlM-phenvl-23,3a AS.^-hexahvdro-' IH-^ 
pvrrolor3,2-clQuinoltne-l"Carboxvlate 




The titled compound (235. Img, 97% yield) was obtained by following the general 
procedures, (ESI) (M+H)'*' = 464.6, 

fer^B^tvl4 -phenv^8■■fDvrrolidin-l>vlcarbonvlV233a,4>5>9b-hexahvd^o>■l^^ 
Pvrrolo[3 ,2-clquinoline-I-carboxvlate 




The titled compound (225.6mg, 99% yiel<Q was obtained by following the general 
procedures. (ESI) (M+EQ"^ ^ 448.6. 

/er^B^tvl8 -(^fcvclopro^^vlmethvnamino^carbonvn-4^nhenvl■^233a.4,5.9b^- 
hexahvdro- li/-pvrrolor3 >2-clQuinoline-l -carboxvlate 
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The titled compound (232. Img, 100% yield) was obtained by following the general 
procedures. (ESI) (M+H)^ = 448.6, 

ter^Butvl4^phenvl*8-frftetiahvdrofuran"2-vlip ethYl^ 
hexahvdro-li?"Pvrrolof3.2-c1auinoline->l-carboxvlate 




The titled compound (222,2mg, 9L5% yield) was obtained by following the general 
procedures. (ESI) (M+H)"" = 478.6. 
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tert-Butvl 8-f rr2-methoxvethvnammQlcarbonvU-4-'Dhenvl«23,3aA5.9b- h^ 
lif-pmolor3.2-c1|auinolme-l^carboxvlate 




The titled compound (238. Img, 100% yield) was obtained by following the general 
procedure 5. (ESI) = 452.5. 

fer^^Butvl 8-f f r2-(diethvlamino)ethvnamino>catbonvlV4>phenvl"23,3a.4,5.9b- 
hexahvdro-liy-pvrrolor3.2"c1quinoIine'-l'Carboxvlate 




The titled compound (250. Img, 100% yield) was obtained by following the general 
procedures, (ESI) (M+H)* =« 493.6. 
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teyt-Butvi 8-rfdiethvlammo^carbonvn>4-phenv^ 
DvrrolorS .2-c1quinoline-l«-carboxvlate 




The titled compound (18L6mg, 80% yield) was obtained by following flie general 
procedures. (ESQ (M+H)*^ 450,6. 

^gy^-Butvl 4>f 4-ethoxvphenvlV8-r(4-methvlpiperazin-l •'vDcarbonvll-23,3a.4.5.9b- 
hexahvdro-12y-pvrrolor3,2-clQuinoline-l-carboxvlate 




The titled compound (320mg, 100% yield) was obtained by following the general 
procedures. (ESI) (M+H)''=== 521.7. 
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terf>Butvl4-f4-ethoxvDhenvlV8-fmoroholin>4-vlcar bon^ 
1 J?- pvnx>lor3,2>g1qmnolme- 1-carboxvlate 




The titled compound (308mg, 100% yield) was obtained by following the general 
5 procedures. (ESI) (M+H)'*' 508.6. 

fer^Butvl4-^f4-ethoxvphenvlV8--rpvrrolidin-l-vlcarbonvlV233aAS .9b-^^ 
l/r-pvrrolor3 ,2-c]quinoline- 1 -carboxvlate 




The titled compound (225.6mg, 99% yield) was obtained by following the general 
/' 10 procedures, (ESI) (M+H)"*"- 492.6. 

/er/-Butvl 8-f ^fcvclopropvlmethvl)aminolcarbonv^^4^f4-ethoxvphenvlV 
23 Ja,4,5.9bAexahvdro-ljy-pvrrolor3-2-c1quinoline-l-carboxvlate 
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The titled compound (302. Img, 100% yield) was obtained by following the general 
procedures. (ESl^ (M+H)'*' = 492.6. 

terf-Butvl 4-f4-ethoxvDhenvn-8-f r^2-far vlmethvlVmet1 ivl)aTninn]^arh»nyl |- 
2.3.3a.4.S.9b-hexahvdro -l/f-pvrm1or3.2-c1aiiinoline-l-carboxvlate 




The titled compound (325mg, 100% yield) was obtamed by following the general 
procedures. (ESQ (M+HQ* = 532.6, 
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ter^Butvl4>f4-ethoxvDhenvlV8-irf2-me thoxvelfavnammo1^ 
hexahvdrO"li?-pvrrolor3.2"Clqmnoline"l-carboxvlate 




The titled compound (253.7mg, 84% yield) was obtained by following the general 
procedures. (ESI) (M+H)* « 496.6. 

tert'Butvl 8-( ( r2-fdietb v1amiTin)et hvl1aminolcarbonvn-4^f4->ethoxvphm^ 
233a.43-9b->hexahv dro-liy-pvrK>lor3.2-c1quinoline-l-carboxvlate 




The titled compound (330mg, 100% yield) was obtained by following the general 
procedure 5. (ESI) (M-fH)^ - 537,7. 
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ifer/"Butvl 8-r(diethvlainino^carbonvl]^M-ethoxvphenvlV^ 
liif-pvrrolor3.2"C')quinolme*l"Carboxvlate 




The titled compound (300mg, 100% yield) was obtained by following the general 
procedures, (ESI) (M+H)* 494.6, 

EXAMPLE 3 

The titled compounds of Example 3 are made using the titled compounds made in 
Example 2 as the starting materials using one or more of the procedures described 
below. 

8-ff4-Methvlpipera2in-l-vncarbonvl]-4^phenvl-233a,4,5.9b"hexahvdro 
pvriDlor3,2-clQuinoline 




The titled compound (344.9mg, 81% yield) was obtained by following the general 
procedure?. (ESI) (M+H)"* = 377.5. 



101330-1 SB 



46 

8-fMorDhoIm.4^vlcarbonvn.4-ohenv^2.3Ja>4.S,9b-he^ 
clquinoline 




The titled compound (287-7mg, 90% yield) was obtained by following the general 
5 procedure 7. (ESI) (M+H)* = 364.4. 

4-Phenvl-8-rpwolidin->l>vlcarfaonvn-23,3aA S.9bAexahvdro>-ljy^^ 

clquinoline 




10 The titled compound (312m& 100% yield) was obtained by foUowing the general 
procedure 7. 
(ESI)(M+H)'*'-348A 



JV>-fCvcloproT)VlmethvlV4-Dhenvl-233aA5>9b-hexahvdro>lij^-pvrrolor3,2- 
15 clQuinoline-8-carboxamide 
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The titled compound (3 19.3mg, 88% yield) was obtained by following the general 
procedure 7. 
{ESI)(M+H)'" = 348A 

5 4'>Phenvl>jV^ftetrahvdrofiiran-2->vlmethvn^ 
clquinoline-8"Carboxamide 




The titled compound (320mg, 100% yield) was obtained by following the general 
procedure 7. 
10 (ESI) (M+H)"*- 378.5. 

A^-(2-MethoxvethvlV4-Dhenvl"23Ja,4,5.9b"hexahvdro-liy-pvrrolor3 
carboxamide 




15 The titled compound (359,3mg, 100% yield) was obtained by following the general 
procedure 7. 
(ESI)(M+H)'' = 352A 
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JV^r2-rDietfav lamino'>etfavn-4-phenvl-2.33a.4.5.9b-hexahvdro-l/r-D^^^ 
clomnoline-S-carfaoxamide 




The titled compound (420.7mg, 100% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)-' = 393.5. 

jVJV^Diefevl-4-Dhenvl-2 J3a.4.S.9b-hexahvdro-l/y-Dvrrolor3.2-clQi^ 
carboxamide 




The tided compound (295,lmg, 100% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)*- 350.5. 
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4-f4~EtlM>xvphenvlV8>rf4-meflivlpipera7i n-l-vncarbonvi1-233aA5.9b>he^ 
l.H'-Pvn:olor3.2-c1ouinoline 




The titled compound (420.9ing, 100% yield) was obtained by following the general 

procedure 7. 

(ESI) 0V1+H)* = 421.5. 



4-f4-EthoxvDhenvn-8-r morpholin-4-vlcarbonvn-2.3.3a.4.5.9b-hexahvdro-l^- 
Pvrrolor3 .2-clQuinoline 




The titled compound (290,6mg, 90% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+H)''=' 408.5. 
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4-(4>>EtfaoxvDhenvn>8-fpyrm1idin- UvlcarbonvlV23.3a.^^ 
T?viiolo|'3,2-g1aiiinoline 




The titled compound (3943 mg, 100% yield) was obtained by following the general 

pFocedure 7. 

(ESI) (M+H)'' = 392.5. 

iV-fCvcIopropvlmethvn -4-f4-ethoxvDhenvlV2,33a,4.5,9b--hexahvdro-l^ 
c1quinoline«>8>-carhnxflmiHe 




The titled compound (325.3 mg, 88% yield) was obtained by following the general 

procedure 7. 

(ESI) (M-hHf -392.5. 
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4-f4>^EthoxvphenvlVjV^f2>fu^vlmethvlV^^^ 
pvrrolorS ,2-c1qiunoline-8"Carfaoxamide 




The titled compound (325mg, 100% yield) was obtained by following the general 
5 procedure 7. 

(ESI) (M+h/^ 432,5. 



iV-f2»Methoxvethvl^-4"phenvl"23.3a.4,5.9b"hexahvdro>l/f«^ 
carboxamide 
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The titled compound (330.3 mg, 90% yieldT) was obtained by following the general 

procedure 7. 

(ESI)(M+H)"*"-352A 
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iS^42-n3ieihvlainino^ethvl M-f4-ethoxvphenvn^^ 
Dvn:olor3,2-c1cminoIin e-8-carhoxamlHft 




The titled compound (340^6 mg, 80% yield) was obtained by following the general 

procedure 7, 

(ESI) (M+Hf = 437.6. 

f4-f4-^EthoxvDhenvlVJV,iV^diethvU2J3a.4,5.9b>hexahvdro>l/f-^ 
c1quinoline-8-carboxamide 




The titled compound (155.7mg, 60% yield) was obtained by following the general 

procedure 7. 

(ESI) (M+W- 394.5, 

EXAMPLE 4 

The titled compounds of Example 3 are reacted wifli the R^COCi listed below in a 
parallel format in a 2 mL deep 96-weU microtiter plate to form the compounds of the 
present invention using General Procedure 12 below. 
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General procedure 12 famide formation) 




R«=:H orOEt 



R^COCI = 

CI cr CI 6i 

CI ' — ' 

To the amine (-20 Mmol/well, 1 equiv.) and DIPEA (5 equiv.) in (CHzCiyz (300 
M.l/well) was added acyl chloride (2 equiv.). The 96-well microtiter plate was then 
shaken for 20 hours at 40°C. Then, ttie reaction solution was diluted with CH2CI2 (1 
mL), The excess amount of reagents were quenched with 5% aqueous NaOH 
(400nl/well). The plate was shaken for another 30 minutes. Aftenvaids, the solutions 
were passed through hydromatrix (2 mL/well) and the coUected fatrates were 
evaporated in In vacuo to give the products. 

EXAMPLES 

The titled compounds of Example 3 are reacted with the R^SOaCl Usted below in a 
96-weU plate format to form the compounds of the present invention using General 
Procedure 13 below. 
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General Procedure 13 fsulphonvl amide formatinn) 




RiossH orOEt 
R2ssH orEt 




CI 

To tihe amine (-20 tunol/well, 1 equiv,) and DIPEA (5 equiv.) in (CH2C1)2 (300 
jil/well) was added sulfonyl cWoride (3 equiv,). The 96-weU plate was shaken for 20 
hours at 40^C. Then, the reaction solution was diluted with CH2C12 (1 mL). The 
excess amount of reagents were quenched with 5% aqueous NaOH (500|Ld/well). The 
plate was shaken for another 30 minutes. Afterwards, the solutions were passed 
through hydromatrix (2 mL/well) and the filtrates were evaporated in In vacuo to give 
ttie products. 



EXAMPLE 6 

The titled compounds of Example 3 are reacted with the R^NCX listed below in plate 
format to form the compounds of the present invention using General Procedure 14 
below. 
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General Procedure 14 ( mesL or thiourea formatioTi) * 



10 





X =OorS 
RiOsHorOEt 
R* »H,orEt 



R'NCX a P 



R7NCX a 













N 



To the amine (1 equiv.) and DIPEA (3 equiv.) in (CHzClh was added isocyanate or 
thioisocyanate (3 equiv.). The plate was shaken for eight hours at 40''C. The 
scavenger resin (5 equiv.), anvinomethyl polystyrene resin, was added to each weU. 
The plate was shaken for another 30 minutes. Then, the solutions were filtered and flie 
resin was washed with DCM. The combined solvents in plate were evaporated in M 
vacuo to give the products. 

EXAMPLE 7 

The titled compounds of Example 3 are reacted with the R^CHO Usted below in plate 
format to form the compounds of the present invention using General Procedure 15 
15 below. 



56 



General p rocedure 15 fReduetive amination't 




To the amine (-20 nmol/well, 1 equiv.). NaBH(OAc)3 (1 .5 equiv.) and HOAc (5 
equiv.) in (CH2C1)2 (300 fil/well) added the aldehyde (1.5 equiv.). The plate was then 
shaken for 5, hours at 40°C. Then, the reaction solutions were diluted with CH2CI2 (1 
mL). The solutions were quenched with 5% aqueous NaOH (500p,l/weU). The plate 
was shaken for another 30 minutes. Afterwards, the solutions were passed through 
hydromatrix (2 mL/weU) and the filtrates were evaporated in In vacuo to give the 
products. 

In EXAMPLES 4-7, 960 compounds (12 plates) were prepared. As a standard 
procedure, 10 out of every 80 compounds were checked for purity. The purity 
analysis was performed by analytical LCMS (UV detection). The purity check 
showed that 75% of selected compounds have purity over 50%. The estimated 
material in each well wasl0-I7 mg. 
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EXAMPLES 

liy-Pvrroior3>2-c1qmnoline>l-carboxvlic acicL 8-'rrfri--ethvi-2-pvm)Udmvnmethvl1 
ainmo]carbonvl>2,3,3a,4,5,9b-hexahvdro-4"phenvU 2-propenvl ester 




5 The titled confound (90.6mg, 99% yield) was obtaiaed by following the general 
procedure 5. 
(ESI) (M-t-H)""- 489.6, 

li?-Pvrrolor3,2-c1qumoline-l>carboxviic acid. 8-rrf2-a-ethvl-2-pvrrolidinvl^ethvn 
10 amino]carbojiyll-2 J3a,4,S,9b-hexahvdro-4-(4--meflioxvphenvlV, 2>propenvl ester 




The titled compound (76.4mg, 78-5% yield) was obtained by following the general 
: procedure 5. 

(ESI) (M+H)* = 519.6. 

-. 15 
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, lff-Pvrrolor3,2-«?]qmnoline-T-carboxvlir ^r W . 8-rrrn-etliyl-0>,Dvm>lidi«vl> T.^tT,Yi] 
aminol <^onYl1-2^.3aAS.9h-hexahvdro-4-r?-^ v ndmvn-. 2-nrnp pnvl ..f.r 




The titled compound (83.3mg. 83%) was obtained by following the general procedure 
5 5. 

(ESI)(M+H)* = 490.6. 



l^-Pvrrolor3,2-c1quinoline-l -carboxvlic ^ai d . 2.3.3a.4.S 0h-hexahvdrn-8-rr4-Tr.^^ yi- 
l-pipera?;invncarbonvl]- 4-phenvl- 2-propenvl ester 



10 




The titled compound (86.4 mg, 
procedure 5 

(ESI) (M+H)+ = 461.568. 



100%) was prepared by following the general 
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Iff-PyrrolorS^-clamnoline-l-carhnxvl i c acid, :?,^,^» i.4.5.9b-hexahvdro^-<'4- 
methoxvphenvn-8~r<'4-methvl-l.ninerarfn vlkaifaQnvn-, 7-Dropeaivl ester 




The titled compound (75.2 mg. 82%) was prepared by following the general 
procedure 5 

(ESI) (M+H)* = 490.6. 



l/f-Pvrrolor3,2-clquinoline-l-carbQxv1ic a cid.2.3.^a.4,5.9b-hexahvdro-8-rf4-methvl- 
l-piperazinvDcarbonvl1- 4-('2-pvridinvlV. 2-t>ronenvl ftstar 




The titled compound (81 .2 mg, 94%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)'- = 462.6. 
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l/f--PvTrolor3.2--c1aum oline->l«carhoxvlic acid, «-f[ p., 

(diethYlamino)ethvnamiiio1caii)onvn.2.3_^a A 5.9^^^ 
ester 




The titled compound (89.9 mg, 100%) was obtained by foUowing the general 
I^oceduie 5. 

(BSD (M4-H)* = 477.611. 

, I^-Pvn-olor3,2-c1quinoline-t-carbQXvlica c id.8-frr2-rdiethvlamino^ethv11 a^ 
carbonvll-2.3.3a.4,S.9h-hexahvdro-4-r4-m« thoxvnhenvn- 2-nrnnfinv1 .._^t^r 




The titled compound (84.3 mg, 89%) was obtained by following tbe general 

procedure 5. 

CESD(M+H)'- = 507.6. 

15 
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lfl--Pwrolop,2-c1qiiinolme-l -carboxvlic acid. « - rrr2-(dietTiv1animQ^ethvl> niin,.] 
carfaonvn-2.3.3a.4.S.9h-hei^ahvdro-4-f2-p vridmvlV. ^-p r ppenvl ester 



The titled compound (73.9 mg, 82%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)+ = 478.6. 

liy-Pvrrolor3,2-c1qmnoHne-l-carboxy li Vacid. 2.3.?ta,4.5.9b.hexahvdm.4.(4. 
, methoxYpfaenvl)-8-fr(2-pvridinvhnethvIWi n o1carhnnvn, 2-Dropenvl ester 



titled compound (79.2 mg, 84%) was obtained by foUowing the general 




p 




procedure 5. 



(ESI) (M+H)* = 499.6. 
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. ljir-PviToIof3,2.c1qmnoline-1 -c^boxvlic aciri 9 ,33a.4.5.9h-h«vqhvdro-4-p he.nvUR- 
rrf2-pvridinvlmethvnam molcarbonv|-[-. 2-pmnenvl as^ Rr 



P 




The titled compound (74.5 mg, 85%) was obtained by following the general 
5 procedure 5. 

(ESI) (M+H/ = 469.547. 



10 



l/^-PVTrolor3,2-c]quinoline-1 -carboxvlic 2.3.3a.4.5.9h..hexahvdm-4.r?- 
PYridinYl)-8-f r(2-pvridinvlmethvl Wirnl carbonviy. 7-proT>envl ester 




The titled compound (75.6 mg. 86%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)*- 470.5. 
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lff-PYrrolor3.2-c7quinoline-l -carboxvlic ari d. 8-rr4-fnmivU l..pipemy.invT WWyi^- 
2,3,3a,4,5.9b-hexahvd ro-4-phenvl-. Z-propeny l estBr 




The titled confound (81 mg, 100%) was obtained by foUowing the general procedure 
5 5 

(ESI) (M+H)* = 475.6. 



. l/f-PYrrolor3,2-c1quinoline~1 -carboxvlio ariH . 8.rr4-formvl-l-nip en.7^nYt>narh»«yl-|^ 
2,3,3a,4.5.9b-hexahvHro -4-(2-p vridin Yn-. 2-tirQnRnY T <.stp..r 



10 




• V B 



The titled compoimd (78.8 

procedure 5 

(ESI) (M+H)"**- 476.5, 



mg, 97%) was obtained by following the general 
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lif-Pmolor3.2-c1auinolm e»l-carfaoxvlicacid.2.3.3flAS.9b-hexahvdro-4-phenv^ 
rr4-fphenvlmethvr)-l-p iperazinvllcarbonvlV. 2-t>ropenvl ester 




The titled compound (90.2 mg, 99%) was obtained by foUowing the general 

procedures. 

(ESI) (M+H)"^ = 537.7. 



l//-Fvrrolor3.2-clQuinQl ine-l -^arhoxvlic acid. 2.3.3a.4.5.9b~hexahvdrQ-8-rr4. 
(phenvhnethvn-l-pinera9: invncarbonvn-4-r2-ovridinvn-. 2-propenvi ester 




The titled compound (89.4 mg, 98%) was obtained by following fbe ^wal 

procedure 5. 

(ESI) (M+H)* = 538.7, 
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ljy-PviTolor3.2-c1miinoline-l-carhox vHcacid8-frr2-IT?isfl-metfavleth^^ 
ethvnamioo1carbonvl%2. 3.3aAS.9b-hexahvdro-4-phenvl-. 2-tiroDeavl ester 




The titled compound (80.5 mg, 94%) was obtained by following the general 

procedures. 

(ESI) (M+H)'"== 505.7. 



liy-Pvrrolor3.2-clauinol ine-l-carboxvlic acid. 8-rrr2-rbisn -methvletfavnaminol 
ethvllaminolcarbonvn-2.3 .3a!4.5.9b-hexahvdro-4-r2-pvridinvn-. 2-proDenvl ester 



P 




The titled compound (79.4 mg, 92%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 506.7. 



l/r-PviTOlor3.2-c1aiiinolme-l-carho xvlicacid. 8-nT2-fdimethvlaniiTin) ft<- hYl') flmiTin1 
carbonvn- 2.3.3a.4.5.9b-hexahvdro-4-phenvl-. 2-Drotienvl ester 



The titled compound (74.6mg, 98%) was obtained by following the general procedure 
5. 

(ESI) (M+H)'^ = 449.6. 

l/f-PvTrolor3.2-clQuinol ine- 1 -carboxvlic acid. 8-rrr2-Ydimethidamino'>ethvnaiTiiTin1 
carbonvn- 2,3.3a.4.5.9b-hexahvdio-4-f2-pY "'<1in vlV. 2-propen■^^ ester 



The titled compound (70.5mg, 92%) was obtained by following the ^eral procedure 
5. 

(ESI) (M+H)* = 450.5. 
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liy-Pvm)lor3.2-c1oumoline-l-carhoxvl ic add. 8-rrr2-fdieihviamino->ethvI1melhvt 
ammo1r^rhonvn-2.3.3a.4. S.9b-hexahvdro-4-Dhenvl-. 2-Dropenvl ester 




The titled compoxmd (79.5 mg, 86%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 491.6. 

l/^Pvrrolor3.2-clQmnQl ine-l-carboxvlicacid.8-rrr2-fdiethvlamino')ethvn 
methv1amino1carbQnv1>2.: ^.3a.4.S.9b-hexahvdro-4-f2..pvridinvlV.2-propenvl ester 



O 




The titled compound (75.3 mg, 92%) was obtained by following the general 

procedure 5 

(ESI) (M+H)* = 492.6. 



l/y"I^rrrolo^3.2-g^aumQli ne■>^carboxvlic acid, 2.3,3a,4,5.91>hexahvdro-4>>pheDvl->8> 
rrr2-f4-1hi omorDholinvnethvnammo1caA^ 2^propenvl ester 



The titled compound (76.4 mg, 89%) was obtained by following the geaieral 

procedure 5 

(ESI) (M+H)"' = 507.7. 

liy-PviTolor3.2-c1aumQline-l^carbQ xvKc acid. 2-3.3a.4.5.9b-hexahvdi:o-4-r2- 
DVridmvlV8.-rrr2^4-ihiomon3hoKnvnethvl]amm o1carbonvn-. 2->prot)envl ester 



The titled compound (67.4 mg, 88%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'" = 508,6. 

EXAMPLE 9 

The titled compounds of Example 9 are made using the titled compounds made in 
Example 8 as the starting materials. 
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jy-f2-(Diethvlammo)ethvn-4-.phenvl-»2,3. 3aA5,9^^^ 
clQuinoline-8-carbo xamide 




The titled compound (65.4mg, 97.8% yield) was obtained by following the general 
procedure 6. 
OESI)(M+H)*'« 393,5, 

Piperazine. l-r(233a.4,5.9bAexah vdro^^phenvl-l/r->oviTolor3,2>>c1auinoHn-^ 
vl^catfaoavlM«methvl- 




The titled compound (61.7 mg, 96%) was prepared by following flie general 

procedure 6. 

(ESI) (M+H)-*-- 377.5. 



Piperazine. l"rr233a. 4,5,9b-hexahvdro-4-f4>.methoxvDhenvD-lij:.pvrrQlof:^, ?.- 
clQuinolin-8-vl1cafhnn vn,4-methvl^ 

O 
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The titled compound (65.7 mg, yield, 86%) was prepared by following the general 

procedure 6. 

(ESI) (M+H)* = 407.5. 

5 Piperazine. l-rr23Ja.4.5.9b-hexahvdro-4~f2-pvridinvlVli7-pvrrolor3.2-c1qmiiQlin-8- 
vncarbonvl1-4>methvl- 




The titled conqjound (67,5 mg, yield, 94%) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)* = 378.5. 

li?-Pvn-olor3.2- c1quinoline-8-carboxamide.jy-rfl-ethvl-2--pvrrolidinvnmethvI]- 
2.3.3a.4.5.9b-hexahvdro-4-phenvl- 




15 



The titled compound (67.1 mg, yield, 88%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 405.5. 
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hgx:ahvdro- 4-f4.methoxvp hftn Yl)- 




The titled compound (61.5 mg, yield, 78%) was obteined by following the general 

procedure 6. 

(ESI) (M+H)* = 423.6. 

l/APviTolor3,2-clqmnoline-8-caAoxaTni d e.J\^-rn-ethvl-2-ov^^ 
2.3.3a.4.S.9b-hexahvd m-4-f2-pvritKnYl >. 




The titled compound (76.4 mg, yield, 100%) was obtained by following the general 
procedure 6. 

(BSD (M+H)^ = 406.5. 
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^ff-Pvrrolor3,2-clQiiinoline-8-carboxa mide.;y-fri-etHvl-2-pwoKd^ 
2.3.3a.4.S.9b-hexahvd ro-4-f4-methoxvphenvl)- 




The titled compound (74.0 mg, yield, 91%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'" = 435,6. 

li/:-Pvn:olor3,2^1quinoline-8-<arW amide.2.3.3a.4.5.9b-hexahvdro^-r4- 
methQxvphe nvn-jy-<'2-pvridinvlmethvt)- 




The titled compound (66.0 n^g, yield, 85%) was obtained by foUowing the general 
procedure 6. 

(ESI) (M+H)*- 415.5. 



lg-Pvrrolor3^-c1quinoline-8-carbnxaTmrf e .2.33a.4.5,9b-hexahvdro-4-phenvl-^^^^^ 
p-yridinvlmethvl)- 
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The titled compound (68.3 mg; yield, 95%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 385.5. 

l/f-Pvn-olor3.2-c1ouinoline-8-carhnYami d e.2J.3a.4.S.9b-hexahvdm^-f2-pvridi 
iy-(2-pvridiavlmethvn- 




The titled compound (63.2; yield, 87%) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)'-^ 386.5. 

.l/f-Pvrrolor3,2-g1qninoline-8-car boxamide. A;if2-fdtethvIaTiiino^ethvn-2.:^3a.4.^ 
hexahvdrQ-4-(2-pvridinvn- 




The titled compound (72.4; yield, 98%) was obtained by following the general 

procedoie 6. 

(ESI) (M+H)* = 394.5. 
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. l . -Pipera2mecarboxaldehvde. 4-rf2.3.3a.4.S. 9 b-hexativdm^-phenvl-1 g.^ vrmlnf^ p. 
e1qumolm-8-^1carboTivl|- 




The titled compound (65.4 mg; jdeld, 89%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"-" 391.5. 

l-Piperazinecarfaoxaldehvde. 4-rr2.3.3A.4 ,5.9b-hexahvHTo-4-r2-Dvridinvn.l Tf, 
Pvrrolor3.2 -c1auinolln-8-vncarbonvq - 




The titled conq)ound (72.1mg; yield, 98%) was obtained by following the general 
procedure 6. 

(ESI) (M+H)* = 392.5. 



Piperaziqe, l-rf2,3.3a.4.5.9b-hexahvdr o -4-Dhenvl-i;y-pvirolon.7-c1auinolin-S- 
^d'>carbonv ll-4-fphenvlmethy^> - 
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The titled compound (69.7 mg; yield, 82%) was obtained by foUowing the general 

procedure 6. 

(ESI) (M+H)* = 453.6. 

Piperazine, l-rr2,3,3a.4.5.9b-hexahvdrn- 4 -(2~pvridinYlVl/f-Dvrrolor3.2-clQuinolin-S- 
vncarbonv n-4-(phenvlmethYl)- 




The titled compound (84.7mg; yield, 100%) was obtained by foBowing the general 
procedure 6. 
10 (ESI) (M+H)* = 453.6. 

l/f-PYnolor3,2-^1qiiinoline-8-carboxamide.Wir2-r bisfl-methv]ethvnaiTiin^^ 
2.3 .3a.4.5. 9b-hexahvdro-4-phenvl- 




15 The titled compound (84.7mg; yield, 100%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)* = 421.6. 
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liy-Pvrrolor3^-c1quinoline>8-caiboxaimde,//-r2^ 
2,33a,4,5.9b-hexahvdio-4-('2-Pvridinvn- 




The titled compound (74.2 mg; yield, 94%) was obtained by following the general 

procedure 6, 

(ESI) (M+H)''- 422.6, 

ljy-PviTolor3,2-c1quinoline-8-carboxamide. jy42-fdini^^ 
23,3a.4>S,9b>hexahvdro-4-f2-Pvridinvn- 




The titled compound (65.7 mg; yield, 96%) was obtained by following the general 

procedure 6, 

(ESI) (M+H)''« 366.5. 



lg-Pvrrolo r3,2-r;]qui noline-8-cari30xamide, jy-r2-fdim 
23.3aA5.9b-hexahvdro-4-phenvl- 




77 



The titled compound (74.2mg; yield, 100%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 365.5. 

^ l-»'-PYn-olor3,2-clquinoline-8-carboxamid e .iV:r2-fdietliylamino')etbv!V2JJa.4.5.^ 
hexahvdro-iV:.methvl-4-Dhenvl- 

O 




The titled compound (75.5 mg; yield. 99%) was obtained by following the general 
procedure 6, 

10 (ESI) (M+H)* = 407.6. 



l/^-Pyrrolor3,2-clquinoline-8-carhoxamid e .jV'-r2-fdiethvlamino^ethvl]-?3.3a.4.5.9h- 
hexahvdm >jy-methvl-4-f2-pvridinv l )- 




15 The titled compound (65.7 mg; yield, 86%) was obtained by followmg the general 
procedure 6. 

(ESI) (M+H)* = 408.6. 
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ljy~PviTOlor3^-clQumoline~8-carhnxfliiii de.2.3.3aAS.9b-hexahvdro 
f4-tbiomorpholin^'telhvl1- 




The titled compound (70.4 mg; yield, 89%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"^- 423.6. 

l /f-Pvrrolor3,2-c1quinoKne-8-carboxamide. 2.3.3a.4.5.9b-hexahvdro-4-f2-pvridinvn- 
jy-r2-f4-thiomorDholinvnethyl]- 




The titled compound (84.1mg; yield, 100%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)+ = 424.6. 

EXAMPLE 10 

The titled compounds of Example 9 are reacted with flie R*CHO listed below in a 96- 
well plate format to form the compounds of the present invention using General 
Procedure 16 below. 

General procedure 16 rRedMctivi;; gmi^affnti) 
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RIO =H or OEt 

R8CHO = R2=HorEt 



Following the geaieral procedure 15 described before, 400 compounds (5 plates) were 
prepared. 10 out of 80 compounds were checked for purity. The purity analysis was 
performed by analytical LCMS (UV detection). The purity check showed that 85% of 
selected compounds have purity over 50%. The estimated material in each well is 10- 
15 mg. 

EXAMPLE 11 

Allvl -5-r4-ethoxvDhenvlV9.favrrolidi n-l-vlcarhnnvlV3.4.4a.5.6.1 Oh- 
hexahvdrobenzor/t1-1.6- naDhthvridine-lf2gl-carhoxvlate . 




80 

The tided compound (l.Olg; yield, 79%) was obtained by following fhe general 

procedure 5. 

(ESI) (M+H)*- 490.6. 



Ben2or/girL61naphtfavridine-lf2//)-carboxvKc acid, S^f4-ethoxvphenvlV 
3,4,4aJ,6 J0b-hexahvdro--9-|'|'(2«methoxvethvnamino1carbonvl1-, 2-prot)envl ester 




The titled compound (0.86g; yield, 67%) was obtained by following the general 
procedure 5. 
(ESI)(M+H)'' = 494A 

Benzo|'A][h61naphthviidine-lf2iy)-carboxvlic acid, 9-r^cvclopentvIamino^carbonvlV 
S-(4-ethoxvphenvD-3,4,4a.5,6J0b-'hexahvdro-, 2-propenvl ester 




The titied compound (1.05 g; yield, 80%) was obtained by following the general 

procedure 5, 

(ESI) (M+H)'*== 504,6. 
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BenzorAirL61imphthvridme-'lf2/?>-^arboxvlic acid 9-rfcvclopropvlainino^carbonvlV 
5-f4*ethoxvphenvlV3 A4a,5>6.10b"hexahvdro-, 2-propenvl ester 




The titled compound (0.91 g; yield, 74%) was obtained by following the general 

procedure 5, 

(ESI) (M-^H)'"« 476.5. 

Benzor/tlf l,6']naphthvridine-l(2/y>-carboxvlic acid. 5-f4"ethoxvphenvlV3.4,4a.S.6. 
10b-hexahvdro-9"rr(2-thienvlmethvnaminolcarbonvn". 2-propenvl ester 




The titled compound (1.1 Og; yield, 79%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)*^ = 532.7. 
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BenzorAlfl.einaphtfavridine-lfZHl-carboxvlic acid, 5'f4-etfaoxvDhenvn- 
3.4,4a,S,6, 1 Ob-hexahvdro-9-f f ff 5-methvl-2-furanvnmethvl1aminolcarbonvl1-> 2- 
propenvl ester 




procedures- 

(ESI) (M4-H)'- = 530.6, 

BenzorAlfl,61naphtihvridine'-l(2jin-carboxvlic acid, 9"rfdiethvlamino^carbonvn-5>r4- 
10 ethoxvDhen vlV3.4.4a.5.6 JOb>hexahvdro-, 2>propenvl ester 




: (ESI)(M+H)* = 492.6^ 

• • • 



83 

Ben2orfeiri,61naT)hthvridine-ir2jjl-carboxvlic acid. 5-f4-ethoxvphenvlV3.4.4a,5,6, 
10b-hexahvdro-9-rrr2-(l-pvm)lidinvnethvnamino1cart)onvl1^ 2-proDen.vl ester 




The titled compound (1.03g; yield, 74%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^ = 533.6. 

Ben2or/iirL61naphthvridine-lf2fll-carboxviic acid, 3 A4a.5.6.10b-hexahvdro-5^ 
phenvI-9-f 1-pvrroIidinvlcaifaonvlV. 2-propenvl ester 




The titled compound (0.62 g, 53%) was obtained by following the general procedure 
5. 

(ESI) (M+H)^- 446.5. 
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Benzo[AirL61naTihtfavridine--lf2i?^->carboxvHc acid. 3A4a.5,6.10 b^hexahvdro-9-rrf2- 
methoxvetb Y^>aminn] carbonvn«5"phenvK 2-propenvl ester 




The titled compound (0.62 g; yield, 53%) was obtained by following llie general 
5 procedure 5. 

(ESI)(M+H)'^ = 450,5, 

BenzorA1[1.61nanh1hvridine-lf2iy>>caTboxvIic acid 9-rfcvclopentvla mino^carbonvn- 
3,4.4a.5,6J0b-hexahvdro^S-t)henvl-. 2-propenvl ester 




The titled compound (1 .014 g; yield, 85%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"*- 460.6. 
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B^or^in ,61naphtfavridine- lf2i^^arhnv vlic acid. Q-rrovclonrnp yfamin o^carboTivll- 
3.4.4a.5.6.10b-hexahv dro-5-.phenvl-. 2-Dropenvl est^r 




The titled compound (0.91 g; yield, 81%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 432.5. 



Penzor/tirL61PaphthvridiTie.ir2ffl-carhn w lic acid. 3.4.4a.5.6.10h-heYaliv^m.S- 
phenyl-9-rr<'2-thienvlmetlivnaimnQlcarhn n vll-. 2-p mpt>nyl f>gter 




The titled compound (0.606g; yield, 48%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^ = 488,6. 
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BenzorAiri.61naDhthviridine>ir2/fi-car boxvUc acid. 3 A4a.S,6.1Qb-hexahvdro-9>-rrrr5- 
methvl^2- fiiranvnmelfavnamino]carbonvl1^ 2-propenvl ester 




The titled compound (0.768g; yield, 61%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)"-- 486.6. 



Benzomri.61naphthvri dine^ir2/ft-carboxvlic acid, g-rfdiethvl aminn^carHnti yll- 
3A4a.S>6,10b-hexah vdro-S-phenv^. 2-propenvl ester 




The titled compound (0.71 7g; yield, 71%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'' = 448.6. 
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Benzomr 1 .61naphthvridme- lf2j^-carh oxvlic acid. 3.4.4a.5.6. 1 Qb-hexahvdrn-5- 
t>heavl-9-r|"r2-a-pviTO !idinvnethvnaminokarbom41-. 2-propen^ ester 




The titled compound (0.95g; yield. 75%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)"- 489.6. 

Benzor/iiri .61naphthvridine-lC2/A-carh oxvlic acid. 3.4.4a.S.6.10h-hexahvdrQ-S- 
phenvI-9-frr2-ri-pvrrolidinvl^thYl1 aminolcarbonvn~. 2-propenvl ester 




The titled compound (0.95g; yield, 75%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 489.6. 
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Benzomri.61naphthvridme-lf2ffl-carhn xvlic acid. 6-eth-\d-3.4.4a.5.6,10h- 
hexahvdro-S-phenvl-Q-ri-pyrmliHin ylcarbonvn-. 2-t>ropenvl ester 



The titled compound (0.62 g; yield, 53%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)* = 446.5. 

Ben2orAiri.61naphthvri dine-lC2/=A-carboxvlic acid. 6-ethvl-3.4.4a.S.6.inh.. 
hexahvdro-9-frf2-methnxvethvl1amin n1carbonvll-5.phenvl-.. 2-propenvl ester 



The titled compound (0.94 g; yield, 76%) was obtained by following the general 

procedure 5. 

(ESQ (M+H)* = 478.6. 
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Benzoin ,61naphthvridine.1 f2ffl.carboyv1ir a cid. 9-rfcvnlftpentvlan.innV^rWYn- 
6-etfavI-3.4.4a.S.6.10b-hex ahvdro-5-nhenvl-. S-nrnp enYl 




The titled compound (0.975 g; yield, 77%) was obtained by following the general 
5 procedure 5. 

(ESD(M+H)* = 488.6. 



BenzorAiri ,61naphthvridinc-lf2HVcaThovv U c acid. 9-rfcvctoDronvlaminnV»»<.nnYl1 - 
6-elfavl.3.4.4a.S-fi Jnh-h ftxahvdro-S-phenvi-. 2-prnpenvl ester 



10 




The titled compound (0.524 g; yield, 44%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)-' = 432.5. 



Benzorairi.61naphthvridiTie-lf2g^-cariy ^xvlic acid. fi-ethvi-3.4.4a.5.fi,inh- 
hexahYdro-S-phenvl-9-f rf2-.thienvimeflivna tmno1caAonv11-. 2-DroDenvt ester 



The titled compound (0.761g; yield, 57%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 516.7. 

gen^Wn ,$1paphthvridine-lf2fl^-carhnxv l ic acid. 6-et1ivl-3.4.4a.5.6,l Oh-harahy ri, 
-9>rrrf5-qiethvI-2-furaTivnniethvnanifno-) c aibonvl]-5-phenvI-. 2-pmp enYl ^ater 



titled compound (0.740g; yield, 55%) was obtained by following the general 





procedure 5. 

(ESI) (M+Hy = 514.6. 
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h^\m t61naphtfavridine-.T(?^-carbftxvlin A cid. 9-rrriiethvlammQ^carhoTiv11-fi- 
ethvl-3.4.4a.5.6.1Qb-hex ahvdro-5-.phenvl-. 2-propenvl ester 




The titled compound (0.840g; yield, 68%) was obtained by foUowing the genetal 

procedure 5. 

(BSD (M+H)'^ = 476.6. 

Benzor^in .61naphthvridiTiff.ir2ffl.fiarhn x vlic acid. fi-«thvl-3.4.4a.5.fi. t Oh- 
hgyahYdrQ-5-phenvl-9.f rr2-f I -nvrrolidinvlWhy n aimnolcarhnnvll.. 2..pmnenvt ^t^ 




The titled confound (1.062 g; yield, 79%) was obtained by foUowing the general 
procedure 5. 

(ESI) (M+H)+ = 517.7. 
EXAMPLE 12 

The titled compounds of Example 12 are made using the titled con5)ounds made ii 
Example 1 1 as the starting materials. 
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BenzoFAin .61naphtfavridi ne-9-carfaoxainide. S-r4-ethoxvDhenvlVl ^.3.4.4a.S.6. 1 0h- 
octahvdrQ-Jy-r2-methoxvett^Y^)- 




The titled compound (0.655 g; yield, 94%) was obtained by following the general 
procedure 6. 

(ESI) (M+H)"* = 410.5. 

Ben2orAiri.61naphthv ridine-9-carboxamide.7V-cvclopentvl~5-r4-ethoxvphenvtV 
1 .2.3.4.4a.5.6. 1 Qb-octah vrfm- 




The titled compound (0.625 g; yield, 88%) was obtained by following the general 

procedure 6. 

(BSD (M:+H)^ = 420.6. 
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BenzofAin ,61naphthvridme-9-catbo xaniide. jtf-cvclooropvi-S-f4-ethoxvohenvn- 
1 ^.3.4.4a.S. 6.10b-octahvdrn. 




The titled compound (0.609g; yield, 91%) was obtained by foUowing the general 

procediire 6. 

(ESI) (M+H)* = 392.5. 

Benzor;iirL61naphthvridine-9-carhnxflitii de.S-r4-ethoxvphenvlV1^.3.4.4a.5.6,10h- 
Octahvdro-i y-r2-thienvlinethYl)- 




The titled compound (0.708g; yield, 93%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 448.6. 

BenzorAiri,61naphthvridine-9-carh n xamide. 5-f4-ethoxvy>henvn-1.2.3.4.4a.S.6.10b- 
octahvdro-i \r-rf5-methyl-2-fliranvnmethYl-|- 
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The titled compound (0.735; yield, 97%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'" = 446.6. 



^ PenzorAiri,61naphthvridine-9-carboxaitii>lP , 5-r4-ethoxvp h envlVjV:A;- 
1 .2.3.4.4a.5.6- 1 0 h-octahvdrn- 




The titled compound (0.603g; yield. 87%) was obtained by following the general 

procedure 6. 

10 (ESI) (M+H)"^ = 408.5. 



Ben2or;iiri,61naphthvridine-9-carboxamide. 5 -f4-e<hoxvpWvlVL2.3.4./fa.S fi .ini.- 
octahvdro-Ar-r2-n -pvrrnUH mvnethviy 




1 5 The titled compound (0.755g; yield, 99%) was obtained by foHowing the general 
procedure 6. 

(ESI) (M+H)* = 449.6. 
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PviTOlidine, l-r(l,2,3.4.4a.5.6.1 Ob-ocfa1ivHrrv . 5-phenvThfifi^of Ain .61nap hthyri.K».Q. 
vncarboavn- 




The titled compound (0.609 g; yield, 99%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)*- 362.5. 



Benzof;tiri,61naphthvridine-9-cari.nvam.-^ ^, t .2.3.4.4a.5.fiJOb-octahvdro-AA.r9- 
methoxvethvIVS-phenvI- 



10 




The titled compound (0.578 g; yield, 93%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 366.5. 



^5 Ben2orAiri,6Tnaphthvridine-9-carboxainide, V-n v cloDentv1-1.9. ,^ ^4.4a.5 
octahvdro-S-phenvl. 
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Tlie titled compound (0.556g; sdeld, 87%) was obtained by foflowing the general 

procedure 6. 

(ESI) (M+H)* = 376.5. 

BenzorAiri.61naphlfavridine-9.carhnxar Q ide.jV-cvcloproDvl-L2.3.4.4a.S.6.10h- 
octahydm-S-phenvl- 




The titled compound (0.503 g; yield, 85%) was obtained by following die general 
procedure 6. 

10 (ESI) (M+H)* = 348.4. 



Benzop/iiri ,6lT^aphthyridine-9-carboxaniide. 1 .2.3.4.4a.5fi. inb-octahvdro-5-p hftnY^- 
JV-f2-tbienvlmethv1V 




The titled compound (0,659g; yield, 96%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 404.5. 
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BengQrAiri,61qaphthvridine-9-cafboxami d e.l.2.3.4.4fl,5.6.10b-octa1iyrfrr^Ay-r(^- 
methvl-2-ftiranvl'>inethvn-S-p henYl- 




The titled compound (0.643g; yield, 93%) was obtained by following the general 
5 procedure 6. 

(ESI) (M+H)*- 402.5. 



Benzo Wri .61naDhthvridine-9-carbQxa mide. jyJV-diethvl-1.2.3.4.4a.5,fi^ 1 nh. 
octahvdro-5-phenyl- 



10 




The titled compound (0,600g; yield, 97%) was obtained by foUowing the general 

procedure 6. 

(ESI)(M+H)* = 364.5. 



BenzoWri ,61naphlfavridine-9-carboxaTnide 1 .2.3.4.4a.S.fi I nb-octahvdro-5-p hftnyl- 
JV-r2-f l-pvm olidinvlteflivl]- 
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The titled compoimd (0.544g; yield, 78%) was obtained by foUowing the general 
procedure 6. 

(ESI) (M+H)* = 405.5. 



^ Pynolidfoe, l-rr6-ethvl-1.7.3 4.4a.5.6.10h.n^t a hvdro-5-nlienvlbeii2orAin fi] 
iiaDhtfavridin-9-vl)caibonvl1- 




The titled compound (0.590 g; yield. 87%) was obtained by foUowing the general 
procedure 6. 
10 (ESI) (M+H)* = 390.5. 



BenzorAiri ,61naphlhvridine-9-carboxamiH,i fi- ethvl-1 .7 X0. 4^5.6. 1 Ob-nntehvHm-Ar- 
f 2-me&ox vethvlt-5-p hftn yl - 




15 The titled compound (0.634 g; yield, 95%) was obtained by foUowing fte general 
procedure 6. 

(ESI) (M-m)'-^ 394.5. 



1 SE 
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BenzorAirL61naDhthvridi ne-9-carhoxanude. iy-cvclopenl:^^-fi-ethvU 



1 .2.3.4.4a.5.6.10b-octahvdro-5-phenyU 




The titled compound (0.637 g; yield, 93%) was obtained by following the general 
procedure 6. 

(ESD(M+H)'' = 404.6. 

jV-Cyclo propYl-6-ethvl-S-nhenvl-1.2.3.4.4a.5.6.10b-octahvdrobenzQrA1-lfi- 
naphthvridine-9-carboxam^'^ ft 



The titled compound (0.556g; yield, 87%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)+ = 376.5. 

6-EthYl-5-phcnYl-jy-.fthien-2-vlmethvn-1 -:^, ^ .4.4a.S.6.1 Ob-octahvdrohenyr>ffe-)-1 (k. 
naphthvridine-9-caiboxaiT^ i^ft 
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me ttled compound (0.668g; yield, 91%) was obtained by following the general 
piocediB% 6. . 

(ESI) (M+H)* = 432.6. 

5 6-Etfavl-jV-r(5-mefllYl -2-fiirv1)mftl hvn-5-nhi.nvt,l 2.3.4.4a.5 fi 1 nh- 
OCtahvdrohen»>p]-t A-^aphthvridinf>.O^arbnxamirf^ 



10 (ESI) (M+H)* = 430.6. 

^^,6-TriethYl-f?-pl^enYl-l,2.T44a.5.6Jnh-nnfat,y H ^ben,:orAV 1^»,pi,^^»^ 




The titled compoimd (0.723g; yield, 
procedure 6, 



99%) was obtained by following the general 



carboxamidft 




15 



compound (0.580g; yield, 87%) was obtained by following Ae general 



procedure 6. 



(ESI) (M+H)* = 392.5. 
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6-EtfiYl-g-phepYW2-pvrmlidin-l-vle1hvl V h2.3.4.4a.S.fil 0b-ort^^ 
1 .6-naphlfa vridine-Q -carboxan7 iHft 




The titled compoimd (0.618 g yield, 84%) was obtained by following the general 
procedure 6. 

(ESI) (M+H)+ = 433.6. 



EXAMPLE 1.^ 

The titled compounds of Example 12 are reacted with the R'COCl Usted below in 
plate format to form the compounds of the present invention using General Procedure 
17 below. 

General procedure 17 ( Amide f oTmatiAn) 



ROCOCi/DiPEA 




CH2CI2.400C 




RiOsHorOEt 
R2=HorEt 
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Rscocr = 





H3C 


CI CH3 


CI CHa 


CI CI 




0 

X k 


CH3 







The compounds of Example 13 were prepared by following tiie general procedure 12. 
EXAMPLE 14 

The titled compounds of Example 12 are reacted with the R^^SOaCl listed below in 
plate format to form the compounds of the present iovention using General Procedure 
18 below. 

General procedure 1 R fS ulphonvl am^de forniatinn) 




The general procedure 1 8 is same as the general procedure 13. 
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EXAMPLE 15 

The titled compounds of Example 12 are reacted with the R'NCX listed below in 
plate fonnat to fonn the compounds of the present invention using General Procedure 
19 below. 

General Procedure 19 r urea or thio urea formatinTi)' 




COjBt 



The general procedure 19 is same as the general procedure 14. 
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EXAMPLE 16 

The titled compounds of Example 12 are reacted with the R^CHO listed below in 
plate format to form additional compoimds of the present invention using General 
Procedure 20 below. 

General procedure 20 (Reductive anaination^ 
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{jr^° oXl„ V ^ °^o-« 
"-Jp:^ <■ 

General Procedure 20 is same as the general procedure 15. 

In EXAMPLES 13-16, 1040 compounds (13 plates) were prepared. 10 out of every 80 
5 compounds were checked for purity. The purity analysis was performed by analytical 
LCMS (UV detection). The purity check showed that 80% of selected compounds 
have purity over 50%. The esthnated material in each weU is around 10-12 mg. 
EXAMPLE 17 

1-r (Allyloxv')c?irhnTivn-4-r3-thienvT'>-7.,^ .^ a.4.S.9h-hev>.hYdro-l jy-nvrmln p 
10 clamnoline-S-carbQxylift nniH 




The titled compound (10.7 g; yield, 59%) was obtained by following the general 
procedure 3. 
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'HNMR (400MHz. CDCU): 8.23 (lH.m), 7.75 (IH, m), 7.37 (IH, m), 7.13 (IH.m), 
6.62(1H, m), 535 (m, 4H), 4.92 (IH. m), 4.82 (0.4H.m), 4.67 (1.6H, m), 3.82 (2H,m). 
2.52 (lH,m), 2.17 (lH.m), 1.53 (IH^m). 
(ESI) (M+H)* = 385.4. 



AllYl8-r(dimethvlaniino>cari^onvn-4-f4-eth»vv p henvlV2T^». , 4 , 5.9b-heyahvH^^^ 
PVnolor3.2-c1aiiinolinR.. l.carhnyvlatft 




The titled compound (1.31 g; yield, 88%) was obtained by following the general 
procedures. 

(ESI) (M+H)* = 450.5. 
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^Yl4.f4-e1hoxvphcnvlWfmethvlaTniTinV.ar b onvI%2.^.^a4 5.9b^^ 
pvrrolor3. 2-c1qumoline-l-carboxvlate 




The titled compound (1 .48 g; yield, 100%) was obtained by following the general 
5 procedure 5, 

(ESI) (M+H)* = 436.5. 



AllYl8-{rfcvclopropylniethvnamino1carhnnvl > -4.f4-ethoxvp h envn-2,3.3R.4^^ 
hexahvdro-1 tf-pyrrnlnp ,? -clQiiinotinft-1 -carboxvlate 



10 




The titled compound (1 .24 g; yield, 79%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)^ = 476.6, 



MvI8-rrcvclobutvlamino'>carlK>nvt]. 4-f4-ethoxvphenvlV2.3.3aA5.9b-he^ 
l/y-PVrrolor3.2-clQumo lme-l-cai-hnxY ifi«»-? 



The titled compound (1.5g; yield, 95%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 476.6. 

AllYl8-rfcvclopropvlamino)carbonvn-4-r4 - ethoxvphenvn-2.3.3a.4.5.9b-hexalivrii 
l-tf-pyrrolof 3 .2-c1qm noIine- 1 -carboxvlate 




titled compound (1 .563g; yield, 98%) was obtained by following the general 




procedure 5. 



(ESI) (M+H)'-^ 462.5. 
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Allyl 8-f (allYlamiqo>carbonvl1-4-f4-ethoxv phenvl^-2.3. ■{a4.S.9b-hexahvdm-l W- 
PvnDlor3. 2-c1aiimoline-l -carboxvlate 




The tided compound (1.563g; yield, 80%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)* = 462.5. 

Allyl 4-(4-ethoxvphenvn.«-(niperidin-l -y l««rh onvlV2.3.3a.4';.9b-hexahvdm-l W- 
PVrrolor3 - 2-c1auinoline-l -carl^pyy late 




The titled compound (L568g; yield, 97%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'- = 490.6. 
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Allyl g-(azetidm-l-vlcarbonv!>-4-f4-efeoxvp hen vlV2.3.3a,4S,qh,he3cahv^ H. 
Pvniolor3.2 -c1omnoline-l-cart>Qxvlate 




Hie titled compound (1.1 16g; yield, 73%) was obtained by following the general 
5 procedure 5. 

(ESI) (M+H)* = 462.5. 

Allyl 8-rfdimethvlaminn^r arbonvn-4-phenvl-2.3.3a.4^ - S.9b-hexahvdrn-ljy- 
DVrrolof3..2-c1qmTin Iine-l-carboxvlate 



The titled conipound (1 .283© yield, 95%) was obtained by foUowing the general 
procedure 5. 

OSSXXM+H)'"" 406.5. 





Ill 



AllYU3ay,9b3r)-84(meflivlamino^carbnnvll -4-Dhenv1-2.^.3aAS.9b-hexahvrim-iyf. 
PYrrolor3. 2-clQnmolTne-l-caTfaoxv1ate 



The titled compound (1 .283g; yield, 96%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)* = 392.5. 

AUyI -f r( cvclopropvlmethvl')amino]t-^rh o nvn-4-nhenvl-2.3.3a.4.S.9b-hexahvdro-l H. 
Pvrrolo[3 .2-c\ Quinoline- 1 -carfaox vlate 



The titled compound (1.295g; yield, 91%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 432.5. 
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Allyl 8-rfcvclobutvlammo^carbonvl1-4-p h envl-2.3.3a.4.5.9b-faexahvdm>1 
Pvrrolor3.2-c1ouinoline. l-carfioxvlata 




The titled compound (1.12g; yield, 78%) was obtained by following the general 
5 procedure 5. 

(ESI) (M+H)"-" 432.5. 

AUyl8-rfcyclopropv1amino^carhoTiv n.4-Phenvl.2.3.3aAS.9b-heYahvdro-lJ7- 
PVnX)lor3. 2-clQumoliae-l-carboxvlatft 



10 




The titled compound (1 .07g; yield, 78 %) was obtamed by following the general 

procedure 5. 

(ESI) (M+H)* = 418.5. 
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AUvl8-rfanvlaimno^car bonvll-4-pheavl-2.3.3aA5.9b-hexahvdro-lg-nwo1nf:^.2^ 
clgxiinoline-l-carboxvlate 




The titled compound (1.134g; yield, 82 %) was obteiined by following the general 

procedure 5, 

(ESI) (M+H)* = 418.5. 

Allvl4-phenvI-8-fpiperid in-l-vlcarbonvlV2.3.3a.4.5.9b-hexahvdro-l/f-pvrrolo(-3,2- 
clcroinoline- 1 -carboxvlate 




The titled compound (1.463g; yield, 99%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)* = 446.5. 



114 



AUyl 8-(azetidin-l-vlcarbonvlV4-Dhenv1.. 2^.3a.4.5,9h-Hexahvdro..1 //-pviTolor3.2.. 
clouinoline-l-'Cgirboxvlate 



The titled compound (L40g; yield, 100 %) was obtained by following the.general 

procedure 5, 

(ESI) (M+H)* =418.5. 

Allyl 8-rrdimetfavlaminQ^c aibonvl1-4-r2-furvn-2.3.3a.4J.9b-hexahvdrQ~1 H- 
PVrroIor3.2-clQuinoline-l-carboxvlate 



The titled compound (1 .30g; yield, 99%) was obtained by following the general 

procedure S. 

(ESI) (MH-H)* = 396.5. 





SE 
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Allvl 4-f2-lurvlV8-rfmethv1 amino^carbon^1-2.3.3a.4.5.9b-hexahvdrn-1 Wl 
PVrrolor3.2-c1aumoliTie ..l-carboxv1ate 




The tided compound (1 .30g; yield, 100 %) was obtained by following the general 

procedure 5. 

(ESI) (M+H)'^ = 382.4 

l/f-pvrrolor3.2-c1a uinoline- 1 -carfaoxvlate 




The titled compound (1.20g; yield, 86%) was obtained by following flie geneial 
procedure 5. 

(ESI) (M+H)'^ = 422.5. 
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Allyl 8-[('cvclobuwlaiximo)carbonylM-r2"furvl>2.3Ja,4.5.9b-te 
pvrrQloF3.2-clquinolme"l-carboxvlate 



The titled compound (1 .13g; yield, 81%) was obtained by following the general 

procedure 5. 

(ESI) (M+H)^- 422.5. 

AHvl 8-rfcvclopropvlaimno^caifaonvlH^f2-fuiylV2.^ 
nvrrolprS .l-^cl quinoline- 1 -carboxvlate 



The titled compound (L27g; yield, 95 %) was obtained by following the general 





procedure 5, 

(ESI) (M+Hf- 408.5. 
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AJlyl 8-fraIlYlammQ)gaifeonvn-4.r2-fTirvn,?.^ ^^ ^, 5.9b-t,exahvrir^.tfir,„vrrolnn 7- 
glqtiinolin e-l-cariMixY latft 




nie titled compound (1.25g; yield, 93 %) was obtediwd by following the general 
5 procedure 5. 

(ESI) (M+H)-' = 408.5. 



Ally! 4-a-forYlV8-(piperidin-l.vlcarfaonvn-C>^ ^ a.4.S.9h-W.h^.dro-l//.nvrmln| -^ 
clouinoline- 1 -carhox vlate 



10 




The titled compound (1.25g; yield. 87 %) was obtained by following the general 
procedure 5. 

(ESI) (M+H)* = 436.5. 
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Ally! 8-( azetidin-l-vlcarbcmvl W2-fhiv1 JaAS.9b-h6y5divdro-l/y-ny rml^ 
clamnoline-l -carfaox vlate 




The titled compound (1.214g; yield, 90 %) was obtained by foHowing the general 
5 procedures. 

(ESI) (M+Hf = 408.5. 



AUyl 8-r(dimethylamino)carh(mvn-4-thien-^ -vl-2.3.3a.4 _5; Ob-hexahvdri^ H. 
Pvrrolor3.2- e1quinolme-l-carfaoxvlate 



10 




The titled compound (1.285g; yield, 94 %) was obtained by following the general 
procedure 5. 

(ESI) (M+H)-' = 412.5. 
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AllYl8-Kmethvlamino'>carbonvll-4"thien-3"yl-233aA5.^ 
p\aTOlor3,2-'Clqi3moline-l«carboxYlate 




The titled compound {0,966g; yield, 74 %) was obtained by following the general 

procedure 5, 

(ESI) (M+H)""- 398.5. 

Allvl 8-^r(cvclopix>pvhnethvl>aminolcarbonvll"4-thien-3-'Vl"233a.4>S, 
1 Jf-pvrrolof 3>2-clQmnoline^ 1 "Carfaoxvlate 




The titled compound (1.08 g; yield, 75 %) was obtained by following the general 

procedure 5. 

(ESI) (M4-Hf -438-5, 



120 



Allvl8-rrcvclobutylamino^carbonv1]-4- thien-3-vl-2.1.3a.4.S.9h-hexahvdro-lfl:. 
Pvrrolor3^ -cTaumoline-l -caiboxvl^te 




The titled compound (1 .048 g; yield, 73%) was obtained by foUowing the general 

procedure 5. 

(ESI) (M+H)-' = 438,5. 

Allvl84fcvclopronvlaTnino^bonvll- 4 -tfaien.3-v1-7.33a.4.5.9b-hexahvdro-l//- 
PVrTOlor3. 2-clQuiiK>lme-l -carboxy late 




The titled compound (1 .20 g; yield, 86%) was obtained by following the general 
procedure 5. 

(ESI) (M+H)'- = 438.5. 
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THe titled compound (1.421g; yield, 100%) was obtained by following the general 
5 procedure 5. 

(ESI) (M+H/ = 424.5. 

Ally] 8-(piperidin-l ••vlcartx>nvn-4-tfii«n-^- yi-2.3.3a.4 S. Qh- hexahvdro-1 FT. 

PVrrolor3^.r]qiimolinfi.l.(iaT;^hnyy1gte 



c1quinolin e-l-carboxvlate 






procedure 5. 



compound (1 .49g; yield. 100%) was obtained by foUowing the general 



(ESI)(M+H)* = 452.6. 
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AJlvl8-fazetidin~l-vlcarhfmvn-4-lhiCT--^ -vl-233a.4.S.9b-hexahvdrD.l^ 
clQuinoUne-l -carboxvlate 




The titled compound (1.1 57g; yield, 83%) was obtained by following the general 

5 procedure 5. 

(ESI) (M+H)"^- 424.5, 
EXAMPLE 18 

The titled compounds of Example 1 8 are made using the tilled compounds made i 
Example 1 7 as the starting materials. 

4-f4-EthoxvbfaenvlVA^JV-di methvl-2.3.3aAS.9b-hexahvdro-ljy-pviTolof^ 
clQuinoline-8-carboxamide 




The titled confound (0.848g; yield, 95 %) was obtained by following the general 
procedure 6. 

(ESI) (M;+H)* = 365,5. 
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4-(4-EthoxvphenvlVJV:.met hvi-23.3aA5,9b-hexahvdro-l//-pvrrolor3.2-e1aum^^^^ 
carboxamide 




The titled compound (0.751 g; yield, 88%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 352.4. 

7/-(CYclopropYlmethvn-4-r4-ethoxvphen v n-2.3.3a.4.5_9b-hexahvdTn-1jj--pvrrolor3.2- 
c1 qmnoline'S-carbo xamide 




The titled compound (0.893 g; yield, 94%) was obtained by following tiie general 
procedure 6. 

(ESI) (M+H)* = 392.5. 
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iy-Cvclobutvl.4-f4-etfaoxv phenvlV2J.3aAS.9b-hexahvdro-l.g-pvrrolor3.2. 
clcniinoline-S-carboxamide 




The titled compound (0.809g; yield, 85%) was obtained by following the general 

piocediire6. 

(BSD (M+H)*» 391.5. 

jy-CvclopropvI-4-f4-ethoxvphenvn-2.3.^ a.4.5.9b-hexahvdro-lg-nvrrolnf^9- 
clquinoline-S-carboxamide 




The titled compound (0.824g; yield. 90%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)"-- 378.5. 



jy-AllvM-r4--ethoxyphenvIV233a.4,S,9b^hexahvdro-l/^^ 
carboxamide 



The titled compound (0,801 g; yield, 87%) was obtained by following the general 

procedure 6. 

(ESI) (M4-H)"' = 378.5. 

4-f4-Ethox vphenvn-8-(T3iperidin- 1 >vlcarbonvlV2,33a.4.5>9b-hexahvdro-l 
pvrrolors .2-clquinoline 



The titled compound (0,962g; yield, 96%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)'* = 406.5. 
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5 



10 



9 ' .** 15 



8-fA2etidi n-l-vlcarbonvn-4-f4-eflioxvphenvn-2J.3a.4.5.9b-hexahvdro-lj?- 
PVrroloyS .2-c]q uinn1ine 



The titled compound (0.872g; yield, 93%) was obtained by following the general 

procedure 6. 

(ESI) CM+H)* = 378.5. 

jV^jy-Dimethvl-4-phenvl -2.3.3aA5.9h-hexahvdro-lij^.Dvn:olor3.2-clQuinoIine-8- 
carboxamide 

9 fciH-v 



The titled compound (0.722g; yield, 92%) was obtained by following the general 

procedure 6. 

(ESI) (M+Hf = 322.4. 

^^Metfavl-4-phenvl-2.3.3a.4.5.9b-hexahv dro-lJ/-nviTolor3.2-clquino1ine-«- 
carboxamidc 
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The titled compound (0.697g; yield, 93%) was obtained by foUowing the general 

procedure 6. 

(ESI) (M+H)* = 308.4. 

5 Ar-<Cvclot>roPvhne<hvn-4,p henvl-2.3.3a.4.5.9b-hexahy H TO4jy-Pvrro1np,7^^ 
c1quinoline-8-carboxaTi( iiHft 




The titled compound (0.807g; yield, 95 %) was obtained by foUowing the general 
procedure 6. 
10 (ESI)(M+H)^ = 348A 

iy-Cvclobutyl-4-nhenvl-2^.3a.4,5<>h- hexahvdrn-1W.pvrrolor3^w?1q ii^ 
carboxamide 




The titled compound (0.740g; yield. 87%) was obtained by following die general 
procedure 6. 

(ESI) (M+H)'- = 348.4. 
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jV'"Cvclopropvl-4-phenvl-2,33a.4,S>9b*hexahv(faO"l/f*pvCT 
carboxamide 



The titled compound (0-692g; yield, 85 %) was obtained by following the general 

procedure 6. 

(ESI) (M+H)^=« 334.4. 

JV'-Allvl-4"phenvl-233a,43.9b-hexahvdro-ljy-pvnolor3.2-^^ 
carboxamide 



The titled compound (0.779g; yield, 96 %) was obtained by following the general 
procedure 6. 
(ESI)(M+H)'' = 334A 

4-Phenvl"8-fpiperidin-l -vlcarbonvlV2,3J a.4,S,9b-hexahvdro>- li/'-ovrrolorS >2- 
clquinoline 



The titled compound (0.848b yield, 96 %) was obtained by following the general 
procedure 6. 






(ESI) (M+H)* = 362.5. 

3-fAgetidm-l-YlcarbonvlV4-nhenvl-2.3.3a AS.9b-hexahvdro4jy-pvrrolQr3?.- 
clc prinoline 



The titled compound (0.703g; yield, 87 %) was obtained by following the general 

procedure 6. 

(ESI) (M+H)* = 334.4. 

4-(2-FurylVArjy.4imethv1-2.3.3a.4.5.0h-he x ahvdrn-tf/-pvr^^^ 
carboxamide 

9 fJiH-v 



The titled compoxmd (0.678g; yield, 89%) was obtained by foUowing the general 





procedure 6. 



(ESI) (M+H)* = 312.4. 



4rf2-Furyl)-JVimethvl-2.3.3a.4.5.9b-hexahvH ro-lg.ovrroln[3.2-g1ouinoline-8- 
carboxamide 
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The titied compound (0.713g; yield, 99 %) was obtained by foUowing the general 

procedure 6. 

(ESI) (M+H)* = 298.4 

iyA/CvclopropvlmethvlV4 -f2-furvlV2.3.3a.4.5.9b-hexahvdro-lif-PvrroIor3.2- 
clquinoline-S-carboxamide 




The titled compound (0.647; yield, 79 %) was obtained by following the general 
procedure 6. 
(BSI)(M+H)* = 338.4. 

Ar-Cyclobutyl-4-(2-farvlV2.3.3a.4.5.9b-hexa hvdro-Tff-nviTOlor3.2-c1ou^^ 
carboxamide 




The titled c<«npound (0.792g; yield, 96%) was obtained by following the general 

procedure 6. 

(ESI) (1^1+11)"^ = 338.4. 
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jy>Cvclopropvl-4-f2-fui^lV233aAS,9b-hexahvdr^ 
carboxamide 




The titled compound (0-698g; yield, 89 %) was obtained by following the 
5 procedure 6. 

(ESI)(MH-H)*-324A 



iV^Allvl-4-f2-furvlV233a>4.5.9b-hexahvdro>ljy-pvn:oto 
carboxamide 



10 




The titled compound (0.729g; yield, 92 %) was obtained by following the general 

procedure 6. 

(ESI) (M+H)^ = 324.4. 



15 4-(2-Fuivl V8>fpiperidin-l>vlcarbonvlV233aAS>9b-hexahvdro.-l^^^ 
clquinoline 




The titled compound (0.739g; yield, 86 %) was obtained by following the general 
procedure 6. 
20 (ESI)(M+H)'" = 352A 
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8-fAzeticlin-l-vlcaibonvIM-(2-furvIV233a,4,5,9b-hexahvd^^ 
c]qumoline 



The titled compound (0,777g; yield, 99 %) was obtained by following the general 

procedure 6. 

(ESI)(M4^H)**"-324A 

JVJV^DimetfavM-tMen-3-vl-233a,4.S.9b->he^^ 
carboxamide 




The titled compound (0,713g; yield, 89%) was obtained by following the general 

procedure 6. 

(ESI) (M-HH)''- 328.4. 

//-MethvM--tMen--3>v^2.3Ja>4.S,9b-hexahvdro-liy-pv^^ 
carboxaroide 
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The titled compound (0.659g; yield, 84%) was obtained by following the general 

procedure 6. 

(ESI) (M+H)^- 314,4. 



5 jV-fCvclopropvlmethvlV4-thien"3-vl-23Ja,4.5.9b-hexahYdro-li^^ 
c1quinoline-8"Carboxamide 




The titled compound (0,765 g; yield, 88%) was obtained by following the general 
procedure 6. 
10 (ESI) (M+H)"^- 354.5, 

iSr-Cvclobutvl-4-thien-3^vl-23.3a A5.9b-hexahvdro>liy-pv^^ 



carboxamide 




15 The titled compoimd (0.85 Ig; yield, 99%) was obtained by following the general 
procedure 6. 
(ESI) (M+H)^ - 354.5. 
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Ar-Cvclopropvl-4->thien-3-vl>-233aA5.9b'-hexahvdro-lj^^ 
carboxamide 




The titled compound (0,780 g; yield, 93%) was obtained by following the general 

procedure 6. 

(ESI) (M-hH)*" = 340.4. 

jy"AllvM-thien-3»vI-23.3a,4,5.9b-hexahvdro--l/f->pvrroto 



carboxamide 




The titled compound (0,714g; yield, 86%) was obtained by following the general 

procedure 6. 

(ESI) QA-^Bf^ 340 A. 

8>-a>iperidin--l--vlcarbonvlV4-tMen-3>vl-2J3a.4.5.9b-hexahvdro-l/^^^ 
clquinoline 




The titled compound (0.856; yield, 96%) was obtained by following the general 

procedure 6, 

(ESI) (M+H)''^ 368.5. 
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8-fAzetidin~l-vIcarbonvn -4-thien-3-vl-2.3.3a.4.5.9h-hexahvdro-lg-Dvrrolor3.2- 
c]quinf>liT^ft 




The titled compound (0.740g; yield, 90%) was obtained by following die general 

procedure 6. 

(ESI) (M+H)* = 340.5. 

;\^42'(Dime<hYlamino)ethvl1.^phenvl-2.^ Ja.4.5.9b-hexahvdro-l^.pvrro 
clquinoline- 8-carixixainiHe 




The titled compound (317mg, yield, 97 %) was prepared by following the general 
procedure 6. 

(ESI) (M+Hf = 365.484. 
EXAMPLE 19 

The titled compounds of Example 1 8 are reacted with the R^COQ Usted below in 
plate format to form the compounds of the present invention using General Procedure 
21 below. 

General pr ocedure 21 ramide formAtimi) 



101330-1 SB 



136 




R2»HorEt 

An as deflned above 

# R^COCl= 




The procedure 21 is same as tte general procedttre 12. 
5 EXAMPLE 20 



The titled compounds of Example 1 8 are reacted with the R'NCX listed below in 
plate format to form the compounds of the present invention using General Procedure 
22 below. 

general Procedure 22 fur ea or thio urea foimationtT 




10 



R2 and Ar: as defined above. 
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r'ncx= 






' 



General Procedure 22 is saxae as iJie general procedure 14. 

5 

EXAMPLE 21 

The titled compounds of Example 18 are reacted wifli the R*CHO Ixsted below in 
plate format to form the compounds of the present invention using General Procedure 
23 below. ' 



138 



General procedure 23 fReductive aminatinn) 




At: as defined above 



R®CHO= 




General Procedure 23 is same as the general procedure 15. 

In EXAMPLES 19-21, 960 (total 12 plates) compounds were prepared. 90% of the 
prepared compounds have purity greater ttian 50%. These compounds obtained 
directly from the plate chemistry were purified by prep-LCMS- The LC/MS purified 
compounds were >85% pure and >25 mg was recovered. 
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EXAMPLE 22 



l-Beiizovl-4-Dhenvi-8-fpv rrolidm-l-vlcarbonvlV-2.3.3a.4.5.9b-hexahvdro-ljy- 
pyrrolorB .2-c1quinoline 



5 The titled compound (85 mg; yield, 73%) was obtained by following the general 
procedure 9. 

NMR (CDCI3, 4OOMH2): 7.50-7.20 (13H, m), 6.64(0.44H, d, J-8.4Hz), 6.62 
(0.56H, d. J=8.4H2). 4.82 (0.44H, d, J-2.5HZ). 4.37 (0.56H, d, J=3.9Hz), 3.57 (6H, 
m), 2.65 (IH, m), 2.10 (2H, m), 1.87 (4H. m). 
10 (ESI) (M+H)* = 452.6. 

l-Benzovi>-jV--r2-^diethvlaTnino^ethvn-4 -phenvl-2.3.3q.4.5.9b-hexahvdrn>1ff- 
iyVTrolor3.2-clQuinoliTi e-8-carboxaniirie 



The titled compound (45.2mg, yield, 67%)was prepared by following the general 
procedure 9. 

(ESI) (M+H)* = 497.651. 
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jy;jy-.Dktfavl-4-phenvl-WnhenvlsuIfQnvlW. 3 .3a.4.5.9h-^ ev ahvd^^ 
c1quinoline-8-carboxamide 



The titled compound (55mg, yield: 48 %) was prepared by following the general 
5 procedure 10. 

'H NMR (400MHz, CDC13): ppm 7.78 (IH, d, J=l .OHz), 7.68 (IH, dd, J=8.2. 1 .OHz), 
7.56 (IH, m), 7.42 (2H, dd. J=7.8, 7.4Hz), 7.28 (4H, m), 7.08 (2H, dd, J=7.6, I.6Hz), 
6.58 (IH, d, J=8.2Hz), 4.60 (IH, d, J=6.4), 4.21 (IH, d, J=2.7H2), 3.42 (7H.m), 1.85 
(2H,m), 1.26 (6H, t, J=7.0Hz), (The ratio of two isomers: 18:1) 
10 MS (ESI) (M+H)* = 490.63. 

1 -BenzYl-jy-r2-r diethvlaminQ>ethv11 -4-phenvl-2.3.3a.4.5.9b-hexahvrtrn. 1 W- 
t)Vrrolor3 ■2-g1q ujnoline.8-caTboxatnide 




The titled compound (120 mg. 99% yield) was prepared by following the general 
procedure 8. 

'H -NMR (400MHz, CD3C1): 8.05 (m, IH), 7.78 (m, IH). 7.60 -7.30 (m, I IH), 6.95 
(d. J=8.8 Hz. 0.3H). 6.84 (d. J=8.8Hz, 0.7H). 5.18 (d, J=9.5Hz, 0.3 H), 5.02 (d. 




J-12.7HZ, 0.7H), 4.70 (m. 0.7H). 4.64 (m, 0.3H), 4.45(m, IH). 3.75 (m, 2H). 3.4-3.2 
(m. lOH), 1.35(m,6H). 
(ESI) (M+H)* = 483.668 

^ W-(Diethyiammo)eftvl1-l-f?-fiirvTmetfavnuUnh.nvi-7 ,3 
Pvrrolor3.2-i?]qiitn oiine-8-carboxaniirift 



compound (140 mg as TFA salt, yield: 79%) was prepared according the 



H-NMR (400MHz. CDC13): 8.04 (d, J=1.6Hz, IH), 7.80-7.60 (m, 2H), 7.50-7.25 (m, 
5H), 6.93 (d, J=8.6H2, 0.22H), 6.82 (d, J-8.8Hz, 0.78H). 6.77 (m, IH), 6.53 (m. IH). 
5.14 (d, J=9.4 HZ, 0.22H), 4.65-4.55 (m, 2H), 4.07 (d, J=n.6H, 0.78H), 3.73 (m. 
2H), 3.57 (m. 2H). 3.33 (m, lOH), 3.14 (m. 0.78H). 2.20 (m, IH), 1.32 (m, 6H).ppm. 
MS (ESI) (M+H)* = 473.629. 



H2-(DiethvlaTnino)ethvn-4-nhenv1-l-rnvriHin-^.Y lmHhvlV2.^.^. A s QK.t,^ot,y^, 




general procedure 8. 
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The titled compound (95.6 mg; yield: 53%) was prepared by following the general 
procedure 8, 

'H-NMR (400MHz, CD3C1): 8.65 (m, 2H), 8.10 (br, IH). 7.92 (d. J=2.1Hz. 0.6H). 
7.78 (d, J=2.0H2. 0.4H), 7,64 (m, IH), 7.56 (br, IH), 7.34 (m, 5H), 6.86 (d, J=8.6Hz, 
5 0.4 H), 6.74 (d, J=8.6Hz, 0.6H), 5.13 (d, J=9.8Hz, 0.4H). 4.93 (m. 0.6H), 4.65-4.40 
(m, 2H), 4.04 (d, J=11.5Hz. 0.4 H), 3.64 (m, 2H), 3.40-3.05 (m, 10), 2.66 (m, 0.4H), 
2.15 (m, 0.6H), 1.24 (m, 6H). ppm. 
MS (ES^) (M+H)"^ = 484.648, 



JV^^2-(Diethylammo)etfavn-l■^f^-methv^■l/f-n^ ^ TOl-2-v^>meth^^ 
2,3.3a.4.5.9fa-hexahvdrn-l/f-pviTn1nf:t .2-clQninoline-8-carhoxaiTiMft 




The titled compound (72 mg; yield: 40%) was prepared by foUowing the general 
procedure 8. 

15 

l-(3-FurYlmethvi)-8-fmon?holin-4-vlcarbonvlW- phenvl-2.3..ja_4.5.9b-hexahvHrn-1W, 
Pvrrolor3 .2-clQuinoline 




o 
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The titled compound (83.6 mg; 75% yield) was prepared according the general 
procedure 8. 

'HNMR (400MHz, COas): 7.50-7.30 (m, 8H), 7.25-7.10 (1.38 H), 6.55 (d. J= 8.2 
HZ, IH), 6.35 (m, 0.75H). 4.26 (d, J=-12 HZ, IH), 4.08 (d, J=-12Hz, IH), 3.40-3.85 
(m, 8H), 3.28 (d, J= 5.1 Hz, 0.75 H), 3.20 (m, 1.50H), 3.08 (dt, J= 9.3, 4.1 Hz, 0.75 
H), 2.40-2.20 (m, 2H), 1.85 -1.70 (m, IH), 1.60 -1.40 (m, IH), ppm. 
MS (ESI) (M+H)* = 443.544. 



/^r-r2-mi^-sopmpYlaT»fan)«»hY'1- l-r<'5-eth^-2-furvnme<hvn-^^ 
10 hexahvdro-l/r-Dvrrolor3. 2-c1amnoline-8-carhoxamide 



15 




The titled compound (45 mg as TFA salt; yield: 30%) was prepared according to the 

general procedure 8. 

MS (ESI) (M+H)* = 529.737. 

4-Phen^-8-(pvrrolidin- l-^carbonvn-l-fthien-2-vlmethvn-2.3.3a.4.5.9b-hexahvdro- 
ljy-pvrrolor3.2-c1auinolme 
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The titled compoTind (45.0mg; yield: 54%) was prepared according to the genraal 
procedure 8. 



'HNMR (CDSQ): 7.77 (s, IH). 7.50-7,30 (m, 9H), 7.17 (dd, J=4.4, 3 Am, IH), 6.61 
(d, J=8.4H2, IH), 4.94 (d, J=4.2Hz, IH), 4.53 (d, J-4.2Hz, IH), 4.38 (dd, J=10.3, 
5 6.2H2, IH), 3.78(m, IH), 3.60 (m, 4H), 3.26(m, IH), 2.58 (m. IH), 2.10-1.70 (m, 
6H), ppm. MS (ESI) (M+H[)* « 444.612. 

JV"JV'-methvl-4-phen^vl-l-rihien- ?,-vIsulfonv1V2.3.3a.4.5.9b-hexahvd^^ 
PviTolor3.2w;]qiim o!ine-8-carfaoxatnide 



The titled compound (85mg, 76 %) was obtained by following the general procedure 
10. 

'H NMR (400MHZ, CDCI3): ppm 7.88 (O.SHaii), 7.76 (0.7H, dd, J=2.0, l.lHz), 7.64 
(0.3H, m), 7.63 (0.3H, m), 7.53 (0.7H. dd, J=5.1, l.lHz), 7.43 (0.7H, dd, J-3.8, 
15 1.4Hz), 7.27 (5H,m), 7.12 (lH,m), 7.1 1(1H, dd. J=7.0, 2.1Hz). 7.05(1H, dd, J=4.9, 
3.8H2), 6.50 (0.7H, d. J=8.2Hz). 6.30 (0.3H, d, J=8.0Hz), 5.16 (0.3H, d, J=7.0Hz), 
4.65 (0.3H. d, J-2.8HZ), 4.58 (0.7H, d, J=6.5Hz). 4.27 (0.7H,m), 3.48 (5H.m), 
1.92(3H,m), 1.27 (2.1H. t, J=7.0Hz), 1.28(3.9H, t, J=7.0Hz). 
MS (ESI) (M+H)" == 496.659. 
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What is cl aiTl;^eH ^g- 

1 . A compound of formula I, a phaimaceutically acceptable salt thereof, 
diastereomers, enantiomers, or mixtures th^eof: 




! 

wherein 

nis 1 or 2; 

is selected ftom -H, C^alkyl, Ca^jalkenyl, Cs^ycloalkyl, -CH2-R^ 
-C(=0)-NH-R^ -C(=S)-NH-R', -C(«0)-0-R^ -S(=0)2-R*, and -C(=0)-R^ wherein 
R^, R*, r' and R* are independantly selected from Ci-ealkyl, Ca^alkenyl. 
Cs-scycloalkyl, Cs^ycloalkyl-Ci-^alkyl. C6.ioai:>d, C«-ioaryl-CMalkyl, 
Ca^eterocycloalkyl, Ca-ebeterocycloalkyl-CMalkyl, Ca^eteroaryl, and 
Cs^eteroaiyl-CwaUorU wherein said Ci^all^l, C2.6alkenyl, Cs^cycloalkyl, 
Cs-fiCycloalkyl-CMalkyl, Ce-ioaiyl, Ce-ioaryl-Ci^yl, Ca-^heteaocycloalkyU 
Cs-eheterocycloalkyl-CMalkyl. Cs^eteroaryl, and Cs^eteroaryl-CMalkyl used in 
defining R', R', R'', or R* are optionally substituted wife one or more groups 
selected from -OH, -CHO, -NH^, -NHR, -NRj, C^alkyl, -C(=0)-R, -C(=0)-OR, 
-C(=0)-NHR. -SR, -SH, halogenated C,..6alkyl, -CN, -NO2, C,^oxy and halogen, 
or disubstituted with -O-CH2-O- to form a fused ring; 
R^ is selected from -H and Ci.6alk}d; 

R' and R"* are independently selected from -H, Ci-ealkyl, Cz^alkenyi, 
C3-6cycloalkyl, Cj^cycloalkyl-Ci^alkyl, Cwoaiyl, C^ioai^d-CMalkyi, 
C3.6heterocycloalkyl, Cs-eheterocycloallgrl-C^aUqd, Cs^eteroaryl, and 
Ca^eteroaiyl-Ciutalkyl, wherein said Ci^alkyl, Cz^alkenyl, Cs^cycloalkyl, 
C3^cycloaIkyl-C,w,aIkyl, Ce-toaiyl. C6.ioaryl-C,.4a]kyl, Cs^eterocycloalkyl, 
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Ca-eheterocycloaJkyl-CMalkyl, Cs^etetoar}^, and Ca^eteroaryl-CiwtallQ'I are 
optionally substituted with one or more groups selected ftom -OH, -CHO, -NH2, 
-NHR, -NR2, Ci-ealkyl, -C(=0>OR, -C(=0)-1SIHR, -SR. -SH, halogenated Ci^salkyl, 
-CN, -NO2, Ci.6aIkoxy and halogen; or and R'* togeth^ with the nitrogen 
connected thereto in fonnula I fonn a hetarocycle ring, wherein said hetarocycle ring 
is optionally substituted with one or more groups selected fix>m benzyl, -OH, -CHO, 
-NH2. -NHR, -NR2. Ci-ealkyl, -C(-0)-OR, -C(=0)-NHR, -SR, -SH, halogenated 
Ci-ealkjd, -CN, -NO2, Ci^alkoxy, and halogen; 

Ar is selected from Ce-ioaiyl and Cs^et^oaryl, wherein said Cs-ioaiyl and 
Cj^teroaiyl are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -NHR, -NR2, C,-6alkyl. -C(=0)-OR, -C(=0)-NHR, -SR, -SH, 
halogenated Ci^alkyl, -CN, -NO2, Ci^alkoxy, and halogen; and 

R is Ci-eaUcyl. 

2. A compound according to claim 1 , 
wherein n is 1 or 2; 

R' is selected from Ci^alkyl, C2.6alkenyl, Cs^ycloalkyl, -CHa-R^ -C(=0)- 
NH-R^, -C(=S)-NH-R', -S(=0)2-R«. and -C(=0).R^ wherein R^ R^ R' and R«are 
independantly selected from Ci^allqrl, C2-6alkenyl, Ca^cycloalkyl, Cs^cycloalkyl- 
Ci-aalkyl, phenyl, phenyl-Ci.2alkyl, Cs^eterocycloalkyl, Cs^teiocycloalkyl-Ci. 
2alkyl, C3.6heteroaryI, and Cs-eheteroatyl-CLaalkyl, wherein said C^alkyl, C2. 
4alkenyl, Ca^alkyl, phenyl, phenyl-Ci.2allcyl, Ca^eterocycloalkyl, C3. 
6heterocycIoalkyl-Ci.2alkyl, Ca^heteroaryl, and Cs-eheteroaiyl-Ci^alkyl used m 
defining r', R*, R'or R* axe optionally substituted with one or more groups 
selected from -OH. -CHO, -NH2. -NHR, -NR2, C,.3alkyl, -C(=0)-R, -C(=0)-OR. 
-SR, -CF3, -CN, methoxy, ethoxy, fluoro and chloio, or disubstituted with -O-CHz-O- 
to form a fused ring; 

R^ is selected from -H, methyl and ethyl; 

R^ and R" are independently selected from -H, Ci^alkyl, C2-*alkenjd, 
C3.6cycloalkyl, C3^cycloaIkyI-Ci-2alky, phenyl, phenyl-Ci^alkyl, 
Cs-fiheterocycloaikyl, C3^heterocycloalkyl-Ci.2allqrl, Cs^eteioarj^, and 
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C3-6heteroaryl-Ci.2allcyl, wherein said Ci^alkyl, C2-4alkenyl, Ca-ecycloalkyl, 
C3.6cycloalkyl-Ci.2alky, phenyl, phenyl-Cuzalkyl, Cj-eheterocycloalkyl, 
C3^eterocycloalkyl-Ci,2alkyl, Cs-eheteroaiyl, and C3-6heteroaryl-Ci.2alkyl are 
optionally substituted with one or more groups selected from -CHO, -NH2, -NHR, 
-NR2, Ci,3alkyl, -C(=0)-OR, -CF3, -CN, methoxy, ethoxy, fluoro and chloro; or 
and together with the nitrogen connected tibereto in formula I form a 
heterocycloalkyl ring, wherein said heterocycloallsyl ring is optionally substituted 
with one or more groups selected from benzyl, -CHO, d-salkyl, -C(=0>OR, -CF3, 
-CN, methoxy, ethoxy, fluoro and chloro; 

Ar is selected from phenjd and five or six-membered Cs-sheteroaryl, wherein 
said phenyl and five or six-membered Cs-sheteroaryl are optionally substituted with 
one or more groups selected from Ci.3alkyl, -C(«0>OR, -CF3, -CN, methoxy, ethoxy, 
fluoro and chloro; and 

RisCi-salkyl. 

3. A compound according to claim 1, 
wherein n is I or 2; 

is selected from .CH2-R^ -CeO)-NH-R'^, -C(-S)-NH.R^ .S(=0)2-R^ and 
-C(-0)-R^ wherein R^ R^ R^ and rW independantly selected from Ci.6alkyl, 
Ca^alkenyl, Cs^cycloallqrl, C3-6cycIoalkyl-Cj-2alkyl, phenyl, benzyl, 
C3-6heterocyc]oalkyl, C3^heterocycloalkyl"Ci-2alkyl, Cs^eteroaryl, wherein said 
Ci-6alkyl, C2.6alkenyl, Ca-ecycloalkyl, C3-6cycloalkyl-Ci.2alI^l, phenyl, benzyl, 
C3.6heterocycloalkyl, C3-6heterocycloalkyl-Ci-2alkyl, Cs^sheteroaryl are optionally 
substituted with one or more groups selected from methyl, ethyl, -CC-O^CHs, 
-C(=0)-0CH3, "•C(=0>OCH2-CH3, -SCH3, -CN, methoxy, ethoxy, fluoro and chloro, 
or said phenyl or benzyl is optionally disubstituted with -O-CH2-O- to form a fused 
ring; 

R^ is selected from -H, methyl and ethyl; 

R^ and R"^ are independently selected from -H, methyl, ethyl, propenyl, 
cyclopropyl-methyl, cyclobutyl, cyclopenlyl, tetrahydroftiryl-methyl, ftiryl'-methyl, 
pyridyl-methyl, thiomoxpholinyl-ethyl, pyrrolidinyl-methyl, pynolidinyl-ethyl, 
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thienyl-methyl, wherein said methyl, ethyl, propenyl, cyclopropyl-melhyl, cyclobutyl, 
cyclopentyl, tetrahydrofuryl-methyl, furyl-methyl, pyridyl-methyl, thiomorpholinyl- 
ethyl, pyrrolidinyl-methyl, pyrroUdinyl-ethyl, thienyl-methyl are optionally 
substituted with one or more groups selected from dimethylamino, diethylamino, 
diisopropylamino, methyl, ethyl, methoxy, or and R"* together with the nitrogen 
comiected thereto in formula I form a heterocycloalkyl ring selected from piperidine, 
azetidine, piperazine, pyrrolidine and morpholine, wherein said piperidine, azetidine, 
piperazme, pyrrolidine and morpholine is optionally substituted with one or more 
groups selected from benzyl, raefliyl and -CHO; and 

At is selected from phenyl, pyridyl, ftuyl and thienyl, wherein said phenyl, 
pyxidyl, furyl and thienyl are optionally substituted with one or more methoxy or 
ethoxy. 

4, A compound according to claim 1 , 
wherein n is 1 or 2; 

R^ is selected from -^CH2-R^ -C(-0>NH-R^ -C(=S)-NH.R^ .S(=0)2-R^ and 
"C(=0)-R^ wherein R^, R^ R^ and R^are independantly selected from methyl, ethyl, 
isopropyl, 1 -propyl. 2'methyH -propyl, 3-meftiyH -butyl, 2-efliyl-l. butyl, 1-butyl, 1- 
propen-3-yl, 4-methyl-2-penten-l-yl, 3-methyl-2-buten-l-yI, cydopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cyclopentyl-methyl, phenyl, benzyl, 4-morpholinyl-ethyl, 
tetrahydrothiopyran-4-yl-ethyI, fiiryl, isoxazolyl, pyridyl, thienyl, pyrazolyl, 
imidazolyl, and pyrrolyl, wherein said methyl, ethyl, isopropyl, l*ptopyI, 2-methyH- 
propyl, 3-methyH -butyl, 2-etfiyH -butyl, 1-butyl, l-propen-3-yI, 4-methyl-2-penten- 
1-yl, 3-methyl-2-buten-l'-yl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cyclopentyl-methyi, phenyl, benzyl, 4-morpholinyl-ethyl, tetrahydrothiopyran-4-yl- 
ethyl, furyl, isoxazolyl, pyridyl, thienyl, pyrazolyl, imidazolyl, and pyrrolyl are 
optionally substituted with one or more groups selected from methyl, ethyl, -C(==0)- 
CH3, -C(=0)-0CH3, -C(=0)-OCH2-CH3, -SCH3, -CN, methoxy, ethoxy, fluoro and 
chloro, or said phenyl or benzyl is optionally disubstituted with ~0-CH2-0- to form a 
fused ring; 

R^ is selected from ~H, methyl and ethyl; 
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and R"* are independently selected from -H, methyl, ethyl, propenyl, 
cyclopropyl-^methyl, cyclobutyl, cyclopentyl, tetrahydrofiiryl-methyl, furyl-methyl, 
pyridyl-methyl, thiomoipholinyl-ethyl, pyrrolidinyl-methyl, pyrrolidinyl-ethyl, 
thienyl-methyU wherein said methyl, ethyl, propenyl, cyclopropyl-methyl» cyclobutyl, 
cyclopentyl, tetrahydn)iuryl-methyl, furyl-methyl, pyridyl-methyl, thiomorpholin>i- 
ethyl, pyrrolidinyl-methyl, pyrrolidinyl-ediyl, thienyl-methyl are optionally 
substituted with one or more groups selected from dimethylamino, diethylamino, 
diisopropylamino. methyl, ethyl, methoxy, or R^ and R'* together with the nitrogen 
connected thereto in formula I fonn a heterocycloaU(yl ring selected from piperidine, 
azetidine, piperazine, pyrrolidine and moxpholine, wherein said piperidine, azetidine, 
piperazine, pyrrolidine and morpholine is optionally substituted with one or more 
groups selected from benzyl, methyl and -CHO; and 

Ar is selected from phenyl, 4-ethoxyphenyl, 4-methoxyphenyl, pyridyl, ftiiyl 
and thienyL 

5. A compound according to claim 1 , wherein ihe compound is selected from: 
l-Ben2oyM-'phenyl-8-(pyrrolidin-l-ylcaibonyl)-23,3a,4,5,9b-hexahy*^ - 
pyrrolo[3,2-c]quinoline; 

I-Benzoyl-JV^[2-(diethylamino)efhyl]-4-phenyl-2,3,3a,4,5^ 
pyrrolo[3 ,2-c}quinoline*8-carboxamide; 

iV;/«^Diethyl-4-phenyl-l-(phenylsulfonyl)-2,3,3a,4,5,9b-hexahyd^^^ 
c]quinoUne-8'Carboxamide; 

l-Benzyl-JSr-[2<diethylamino)ethyl].4-phenyI-2,3,3a,4,5,9 
pyrrolo[3,2-c]quinoline-8-carboxamide; 
JV^[2-(Diethylamino)ethyl].l<2.furylmethyl)-4.^^^ 
pyrrolo[3 ,2-c]quinoline-8-carboxamide; 

iV^[2-(Diethylamino)ethyl]-4-phenyl-l-(pyridin-3-ylmefhyl>2,3,^ 
l/^pyrrolo[3 ,2-c]quinoline-8-carboxamide; 
JV:-[2-(Diethylamino)ethy!]-l-[(l-methyl-l/f-pyrrol-2.^^^ 
2,3,3a,4,5,9b-hexahydrOfTl/^pycrolo[3,2-c]quinoline-8-cait^^ 
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1 -(3-Fiirylmethyl)-8-(moipholm-4-ylcarbon^ 

pyrrolo[3 ,2*c]quinolme; 

iV-[2-(Diisopropylainiao)eftyl]-l-[(5-eliiyl-2- 

hexahy(bo-li/-pyiTolo[3,2-c]qumoIine-8-car^ 

4-Phenyl-8-(pyn:olidin-l-ylcarbonyl)-l-(tWen-2-ylmeti^^ 

lAT-pyrroloP ,2-c]quinolme; 

i\y/-Diethyl-4-phenyl-l-(lhien-2-yb^ 

pyrrolo [3 ,2-c] qiiinoline-8-carboxamide; 

and phannaceutically acceptable salts thereof, 

6. A compound according to any one of claims 1-S for use as a medicament. 

7. The use of a compound according to any one of claims 1-5 in the manufactuie 
of a medicament for tiie therapy of pain, anxiety or functional gastrointestinal 
disorders. 

8. A pharmaceutical composition comprising a compound according to any one 
of claims 1-5 and a pharmaceutically acceptable carrier. 

9. A method for the therapy of pain in a warm-blooded animal, comprising the 
step of administering to said animal in need of such therapy a therapeutically effective 
amount of a compound according to any one of claims 1-5. 

10. A method for tiie therapy of functional gastrointestinal disorders in a warm- 
blooded animal, comprising the step of administering to said animal in need of such 
therapy a ther^eutically effective amount of a compound according to any one of 
claims 1-5. 



11. A process for preparing a compound of formula I, comprising: 
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I 

reacting a compound of foimula H with a compound selected ftom R^-C(=0)- 
Cl, R**-S{=0)2-C1, R'-NCO, R'-NCS andR»CHO: 




n 



whwein 

n is 1 or 2; 

R' is. selected from -Ofc-R', -C(=0>NH.R^ ^-S>NH-R', .S(=0)2-R«. and 
-C(=0)-R^ wherein R*, R«, r' and R* are independantly selected from Ci.6alkyl, 
Q^alkenyi, Cj^cycloalkyl, Ca^cycloalkyl^lMalkyl, Q.,oaiyl. Q-ioarsd-C^alkyl, 
Ca^heterocycloalkyl, Ca^heterocycloalkyi-CMalkyl, Cj^iheteroaiyi, and 
C3^eteroaryl-C,.4alkyl, wherein said C,^alkyl, Ca^alkenyi, Cj^cycloalkyl, 
C3.6cycloalkyl.Ci.4alkyl. Ce-ioaiyl, Cs-ioaryl-C,-^, Cj^eterocycloalkjd, C3- 
<sheterocycloalkyl.CMalkyl, Cj^eteroaryl, and Cj^heteroaiyl-CMalkylare optionaUy 
substituted with one or more groups selected from -OH, -CHO, -NHj, -NHR, -NR2, 
Ci.<sal]cy!, -C(=0>R. -C(=0>OR, -C(=0)-NHR. -SR. -SH. halogenated C^alkyl, 
-CN, -NO2, Ci.6alkoxy and halogen, or disubstituted with -O-CHa-O- to fonn a fused 
ring; 

R is selected from -H and Ci^alkyl; 
20 r3 and R* are indq)endently selected ftom -H, Ci^alkjd, Cj^enyl, 

Cj^cycloalkyl, Cj^cycloalkyl-CMalkyl. C6.,oaryl. CVioaiyl-CMalkyl, 
Cs^eterocycloalkyl, Cj-eheterocycloalkyl-CMalkyl. Ca^sheteroaryl, and 
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Cs^eteroaiyl-CMalkyl, wherein said C^alkyl, C2^alkenyl, Cj-ecycloalkyl. 
Ca^cycloalkyl-Ci^yl, Ce-ioaryl, C«.ioatyl-CMalkyl, Cs-eheterocycloalkyl, 
Cs^eterocycIoalkyl-CMallq'l, Cs^eteroaryl, and C3^eteroaiyl-Ci.4all<yl are 
optionally substituted witii one or more groups selected from -OH, -CHO, -NHj, 
-NHR, -NRa, C^alkyl. -C(-0).OR, -C(=0).NHR, -SR, -SH, halogenated Ci,6alkyl, 
-CN, -NO2, Ci^alkoxy and halogen; or and R'* togethea: with the nitrogen 
connected thereto in formula I form a heterocyole ring, wherein saidheterocycle ring 
is optionally substituted with one or more groups selected from ben^, -OH, -CHO, 
-NH2, -NHR, -NR2, Ci^alkyl, ^O)-0R, -C(=0)-NHR, -SR. -SH, halogenated 
Ci^alkyl, -CN, -NO2, Ci^alkoxy, and halogen; 

Ar is selected from Ce-ioaryl and Ca^heteroaryl, wherein said Ce-ioaryl and 
Cs^eteroaryl are optionally substituted with one or more groups selected from -OH, 
-CHO, -NH2, -mm, -NR2, Ci^alkyl, -C(=0).OR, -C(-0)-NHR, -SR, -SH, 
halogenated C,.6alkyl, -CN, -NO2, Ci^jalkoxy, and halogen; find 

RisCi^salkyl. 

12. A process for preparing a compound of formula I, comprising: 




Ar 



I 



reacting a compound of formula HI with R^R*^: 



> 
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wherein 

nis I or 2; 

R' is selected from -C(=0>0-CMallg.I and -C(=0)-0-Ca^enyl; 

is selected from -H and Cj^calkyl; 
R' and R" are independently selected from -H, Ci^^alkyl, C^^fialkenyl 
C3..cycloalkyl. Ca-^cycloalkyl-CMalkyl, Q.,oaiyi, C«.,oaxyl-C..4aftyl. 
C3-6heterocycloalkyl, Ca^eterocycloalkyl-CMalkyl, Ca^etematyl. and 
Cs^eteroaryl-CMalkyl, wherein said C.^1. Cz.,alk«iyl. Ca^cycloalkyl 
C3..cycloalkyl-C.^l. C5.,oaryI, Q.,oaryl.CMalkyl. C3.<shet«ocycIoalkyl' 
C3-eheterocycloalkyl-CMalkyl, Ca^heteroaryl. and Ca^heten^aryl-CMalkyl Lte 
optionally substituted with one or mo«ifroups selected fix>m -OH. -CHO -NH. 
-^^,^NR. C,.,allcy, -C(K))-OR. -C(=0)-NHR, ^R, -SH, haiogenatcd C,.^l. 
-CN, -NOa, Ct-salkoxy and halogen; or R^ and R^ together with the nitrogen 
connected thereto in fonnula I fonn a heterocycle ring, wherein said het^ocycle ring 
IS optionally substituted with one or more groups selected from benzyl, -OH -CHO 
-NH. -NHR, -m. C..alkyl. -C(^0).OR. .C(=0)-NHR. -SR. -SH. halogenlted ' 
C,^alkyl, -CN, -NO2, Cgalkoxy. and halogen; 

Ar is selected from Ce..oaryl and Ca^hetemaxyl. wherein said C«.,oaiyI and 
Ca^heteroaryl are optionaHy substituted with one or more grot^s selected from -OH 
-CHO, -NHa, -NHR, -NR., C,,alkyl. -C(=0)-OR. -C(=0)-NHR, ^R, -SH 
halogenated C.^alkyl. -CN, -NO^, C,..alkoxy. and halogen; and 
R is Ci^alkyl. 



25 13. A process forpreparing a compound offonnula IV, comprising: 
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reacting a compound of formula V with a compound of formula VI: 




9 



V VI 

wherein 

n is 1 or 2; 

is selected from -C(=^0)-0-Ci^alkyl and -C(=0)-0-C2-6alkenyl; 
is Ci^alkyl; 

Ar is selected from C6-ioaiyl and Cs^eteroaryl, wherein said Ce-ioaiyl and 
Ca-fiheteroaryl are optionally substituted witfi one or more groups selected from -OH, 
-CHO, .NH2, -NHR, -NR2, Ci^alkyl, .C(=0>OR, -C(=b>NHR. -SR, -SH, 
halogenated Ci-ealkyl, -CN, -NO2, Ci^alkoxy, and halogen; and 

R is Ci^fiallcyl 



14. A compound of formula II: 




II 

wherein 

nis 1 or 2; 

R^ is selected from -H and Ci-6alkyl; 

R^ and R^ are independently selected from -H, Ci-gallcyi, Cs^alkenyl, 
Cs^cycloalkyl, C3-6cycloalkyl.Ci-4alkyl, Ct^oaiyl, Cfi-ioaiyl-Ci^alkyl, 
C^^eterocycloalkyl, Cs-eheterocycloaftyl-Ci^alkyl, Cs^eteroaryl, and 
Ca-eheteroaiyl-CMalkyl, wherein said Ci.6alkyl, C2^kenyl, Ca-scycloalkyl, 
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Cisheloroaryl are optionally substituted vrifh „ 

■^"^ ^"^X- -NO. C,.«.l„.y. a^ Wogcn; and 
RisCi^alkyl, 



8 W „1°7''°'"''.~S'°=W- wh-in.h=ooo^,«.is«,eo..dta.: 

4-PhenyI-8.(pyrrolidin-l-ylcarbonyn-2 3 3a.4 s ok i,o„„k j . „ 
clquinoline; 2'3'3a,4.5,9b.hexahydro-l/f.pyrroIof3> 

i^^<Cyclop^>pytaethylM-phe^yI.2.3.3M,^^^^^^^ 2- 

55 4-Phenyl.iV-(tBtrahydrofuran-2-yJmethyl).2 3 3a 4 5 9h ». ^ , „ 

, . „ ''^'■'^»^»5»^o-«exahydro-l/f-pvrrolor3 2- 

cJqumolme-8-caiboxanude- pyiTo»L:J,2- 



1 
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iV;Af'-DiethyM-pheayl-2,33aA5,9b-.hexahyd^^^ 
carboxamide; 

4<4-Elhoxyphenyl)-8-[(4Hniethylpiperazia-l-yl)car 
lH-pyrtolo[3»2--c]qtiinoIine; 
5 4-(4-Elhoxyphenyl)-8'(moipholin-4-yIcarbonyl>^ 
pyrrolo[3,2-c]quinoline; 

4-(4-Ethoxyphenyl)-8-(pyrroIidm-l-ylca3*onyl)-2,33a,4,5^^^^ 
pyrrolo[3,2-c3quinoline; 

/^-(CyclopropylmelhylH-(4-ethoxyphenyl>233a,^^ 
10 c]quinolme-S-carboxaimdo; 

4-(4-Ethoxyphenyl)-//<2-furyImethyl)-iV-^^ 
pyrrolo[3,2-c]quinoline*8-carboxamide; 
A^-(2-MethoxyethyI)-4-phenyl-2,3,3a,4,5,9b-hexahydro-li7-^ 
carboxamide; 

15 A^-[2-(DiethyIammo)ethyl]-4<4.ethoxyphenyl>2.3,3a,4^ 
pyrrolo[3,2-c3qumoline-8-carboxarnide; 
(4«(4-Ethoxyphenyl)-iV^-diethyl-^^^ 
c]quiuoline-S-carboxamide; 

iV'-[2<Diethylamino)ethyl]^-phenyl-.2,3,3a,4,5,9b-hex^^ 
20 c]qumoline-8«carboxamide; 

Piperazine, 1 -[(23,3a,4,5,9b-hexahydro-4-phenyl- li/-pyrrolo[3,2-(;]quinolin-8- 
yl)carboayl]-4-methyl-; 

Piperazine, l-[[233aA5,9b-hexahydro^-(4-methoxyphenyl)4J?-pytrolo[3,2^ 
c]qiunolin-8-yl]carbonyl]-4-methyl-; 
25 Piperazine, l-[[2,3,3a,4,5,9b-hexahydro-4-(2"pyridinyl)-li^pyirolo[3,2-c]qu^^ 
yl]carbonyl]-4-methyls 

lif-Pyrrolo[3,2-c3quinoline-8-carboxaimde,JV'-[(l-eA^^ 
2,3,3a,4,5,9b-hexahydro-4-phenyl-; 
liy-Pyn:olo[3^-c]quinoline-8-carboxaiaiide,JV^ 
30 hexahydro-4-(4*meflioxyphenyl)s 
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liy-Pyirolo(3,2-c]qainoline-8-carboxamide, i^^ 
2,3,3a,4,5,9b-hexahydro-4-(2-pyridinyl>; 
lH-Pyrrolo[3,2-c]quinoline-8-carboxainide,JV-[(l-ell^^^ 
233a,4,5»9b-hexahydro-4-(4-«methoxyphenyl)-; 
5 ljff-Pyn'olo[3,2-c]qumolme-8-carboxanude,23.3aA5,9b 
methoxyphenyl)-iV'-(2-pyridinyhnethyi)s 

li/-Pyrrolo[3,2-c]quinoline-8-carboxatnide, 23>3a,4,5,9b-hexahydro-4-phenyl-J\r-(2- 
pyridinylmethyl)-; 

l^-Pyrrolo[3^-c3qranolme-8-carboxaimde, 2,3,3a,4,5,9b-hexahydro-4-(2-pyridmyI> 
10 iV^(2-pyridinylmethyl)-; 

lif-Pyn^olo[3,2-c]quinoline*8-carboxamide,iV^ 
hexahydro-4-'(2-pyridinyl)-; 

1-Piperazinecarboxaldehyde, 4-[(2,3,3a,4,5,9b-hexahydro-4-phen)^-li/-pynrolo[3^- 
c]quinolin-8-yl)carbonyl]-; 
15 1 -Piperazinecarboxaldehyde, 4-[[2,33a,4,5,9b-hexahydro-4-(2-.pyridmyl)- IH- 
pyrrolo[3,2-c]qiunolin-8-yl]carbonyl]-; 

Piperazine, 1 -[(233a,4,5,9b-hexahydro-4-phenyl-l/f-pyn^olo[3,2-c]qiunolin-8- 
yl)carbonyl]^-(phenylmethyl)-; 

Piperazine, l-[[2,3,3a,4,5,9b-hexahydro-4-(2-pyridinyl)-li/-p)aToIo[3,^^^ 
20 yl3carbonyl]-4-^henyImethyI)s 

li/-Pyrrolo[3 ,2-c]quiiioline-8'-carboxamide, 7V^~[2-{>is(I-methylethyl)ainiiio]ethyl> 
2,3,3a,4,5,9b-hexahydro-4-phenyl-; 

l//"-Pyrrolo[3 ,2-c]qumolme-8-carboxamide, iV-[2-[bis(l-inethylethyl)amino3etfayl3- 

2,3,3a,4,5,9b-hexabydro-'4-{2-pyridinyl>; 
25 li/-Pyrrolo[3,2-c]quittoline-8-carboxamide,A^-[2-(dimetiiyla^ 

2,3,3a,4,5,9b-hexahydro-4-(2-pyridmyl)s 

li/-Pyrrolo[3,2-c]quinoIine-8-caiboxamide,/yA[2<dm 

2,3 ,3a,4,5s9b-hexahydro-4-phenyl-; 

lif-Pyrrolo[3;2-^?lqumoline-8-carboxaimde,JV^ 
30 hexahydroTAr-methyl-4-phenyl-; 
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l/f-PytTolo[3,2-c]qumoline-8-carboxaBdde,i\^ 
hexahy<frO"iV^me11iyl-4-(2-pyridinyl)--; 

ljy-Pyrrolop,2-c]qumoline-8-caAoxaimd^ 2,3,3a,4,5,9b-hexahydro-4-phenyl"iV.[2- 
(4-thiomorphoIinyl)etbyl]-; 

ljff-Pynrolo[3,2'C]quinoline-8-carboxaniide, 2,3,3a,4,5,9b-hexahydro-4-(2-'pyridinyl)- 
J\r-[2-(4-thiomoipholinyl)ethyl]-; 

Beiizo[A][l,6]naphthyridine-9-carboxajiiide, 5-(4-ethoxyphenyl)-l^^,4,4a,5,6,10b- 
octahydio-iV-(2-methoxyethyl)-; 
Ben2o[A][l,6]i!aphthyridme-9-carboxaimde,iV'-cycl^^ 
1 ,2,3,4,4a,5,6,l Ob-octahydro-; 

Ben2o[A][l ,6]mph&yridme-9-carboxamide, iV'-cyclopropyl-5-(4-ethoxyphenyl)- 
1 ,2,3 A4a,5,6,10b-octahydros 

Beii2o[/r][l ,6]naphthyridinc-9-carboxaimde, 5-(4-e1hox^^ 
octahydro~i\r-(2-thienylmethyi)s 

BeiizolA][l,6]naphthyridme-9-carboxamide, 5-(4-etlioxyphenyl)-l,2,3,4,4a,5,6,10b- 
octahydro-iV-[(5-methyl-2-fliranyl)inethyl]-; 

Benzo[A][ 1 ,6]naphthyridine-9-carboxamide, 5-(4-ethoxyphenyl)-AyV-diethyl- 
1 ,2,3,4,4a,5,6, 1 Ob-octahydros 

Beiizo[A][l ,6]naphthyridine'9-carboxamide, 5-(4-ethoxyphenyl>l^,3,4,4a,5,6,10b- 
octahydro-iV-.[2-(l-pyrrolidinyl)ethyl]s 

Pyrrolidine, 1 -[(1 ,2,3 A4a,5,640b-octahydro-5-phenylbenzo[A][l,6]naphttiyri^^^ 

yl)carbonyl]-; 

Benzo[A][l,6]naphthyridine.9-carboxamide, l,2,3,4,4a,5,6,10b-octahydro-iV-(2- 
methoxyethyl)-5-phenyl-; 

Benzo[A][ 1 ,6]naphthyridine-9-carboxaimde, iV-cyclopen1yl-^ 
octahydro-5-phenyl-; 

Benzo[A][l ,6]naphthyridine-9-carboxaimde, A^-cyclopropyH,2,3,4,4a,5,6,l Ob- 
octahydro-S-phenyl-; 

Beiizo[A][l ,6]naphthyridme-.9-carboxainide, 1 ,2,3,4,4a,5,6, lOb-octahydro-5-phenyl- 
A^-(2-thienylmethyl>; 
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Benzo[/;][l,6]naphfli}ajdine-9-ca]i70xamide, l,2,3A4a,5,6,10b-octahydiD-jyf"[(5- 
methyl-2-furanyl)inefhyl]-5-phenyl-; 

Benzo[Al[ly6]naphthyridme-9-ca]1>oxamide, ^^^-diethyH ,2,3,4,4a,5,6,10b- 
octahydro-5-phenyI-; 

5 BecG5o[A][l,6]naphlhyridine-9-carboxaniide, l,2,3A4a,5,6,10b-octahydiio-5-phenyi- 
A?'.[2-(l-pyrrolidinyl)ethyl]s 

Pyrrolidine, l-[(6-ethyl-l ,2,3 A4a,5,6,10b-octahydro-5- 
phenylbenzo[/i][l ,6]naphihyiidin-9'-yl)carbonyl]-; 

Beiizo[A}[l,6]mphthyridine-9-caxboxainide, 6-ettLyI-l,2,3»4,4a,S,6J0b-octah.ydro-i\r- 
10 {2-methoxyefhyl)-5-phenyls 

Benzo[/i][l ,6]naphthyridine-9-carboxamide, J\r-cyclopentyl-6-ethyl- 
1 ,2 ,3 ,4,4a,5,6, 1 Ob-octahydro-5-phenyls 

iV^Cyclopropyl-6-ethyl-5-phenyI-l,2,3,4,4a,5,6,10b-octahydrQbenzo^^^ 

naphthyridine-9-carboxamide; 
1 5 6-Ethyl-5--phenyI-iV-.(thien-.2-ylmethyl)- 1 ,2,3,4,4a,5,6, 1 Ob-octaliydrobenzo[A]-l ,6- 

naphthyridine-9-carboxamide; 

6-.Ethyl-iV^[(5-methyl-2-ftHyI)metliyl]-5-phe 

octahydrobeinzo[A]- 1 ,6-naphthyridiiie-9-carboxamide; 

iV,A^,6-Triethyl-5-phenyl-l,23,4,4a,5,6,10b-octahydrobeii2o[^ 
20 carboxamide; 

6-Ethyl-5-phenyl'^-(2-pyrrolidin-.l-ylethyl)-l,23,4,4a,5,6,^ 

1 ,6-naphthyridine-9-caiboxainide; 

4-(4-Ethoxyphenyl)-i\y/-dimethyl-2,3,3a,4,5,9b-^^ 
* . c]qumoIine-8-carboxairude; 

25 4--(4-Ethoxyphenyl)-JVr.methyl-2,33aA5,9b-hexahy*^^ 

carboxamide; 

*; iV^-(Cyclopropylmethyl)-4-(4-ethoxyphenyl>2,3,3a,4^,^^^ 

c]quinoline-8^aiboxamide; 
]: iV^CydobutyI-4<4-ethoxyphenyl)-2,3,3aA5,9b»hexahydro-lH^^ 
J 30 c]quinoIine-8"Carboxamid6; 
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iV^Cyclopropyl-4-(4-ethoxyphenyl)-233M,5,9b-hexahyd^^ 
c]qumoline-8-carboxaxmde; 

J\r-AUyl-4-(4-ethoxyphenyl)-2,3,3Mj5,9b-hexahydro 
carboxamide; 

5 4-(4-Elhoxyphenyl).8-(piperidin-l-ylcarbonyl)-2,33a 
pyrrolo[3,2-c]quinolme; 

8-(Azetidin-l-ylcarbonyl)'4-(4-ethoxyphenyl>2,33M,5,9b^ 
pyiTolo[3 ,2-c]quin.oline; 

A'^-Dimethyl-4-phenyl-2,3,3aA5,9b-hex9hydro-lH^^ 
10 carboxamide; 

JV^MethyM-phenyl-23,3a,4,5,9b-hexahydro-lAr-pyn:olo[3,2^^ 

carboxamide; 

iVi.(Cyclopropylmethyl)-4-phenyl-2.3,3a,4,5,9b-hexahydro-lH^^ 
c]quinolme-8-carboxamide; 
15 iV'-Cyclobu1yl-4-phenyl-2,3,3a,4,5,9b-hexahydro-lii'.py^^ 
carboxamide; 

A^-Cyclopropyl~4-pheaiyl-23,3a,4,5,9b-hexahydro-l//-pyn:olo[3,2-c^ 

carboxamide; 

(iV^Allyl-4-phenyl-23,3a,4,5,9b-hiBxahydro-lif-pyrroto 
20 carboxamide; 

4.Phenyl-8-(piperidin-l-ylcarbonyl)-23,3a,4,5,9b-hexahydro-l/Apyrro^^ 
cjquinoline; 

8<Azetidia-l-ylcarbonyl)-4-phenyl-2,33aA5,9b-hexahydro-l/f-pyn:^^^ 
cjquinoline; 

25 4-(2-Furyl)-iV^-dimethyl-2,33a,4,5,9b-hexahydr^ 
'* carboxamide; 

4-(2-Furyl)TArHtnethyK23,3aA5,9b-hexahy^^^ 
carboxamide; 

[t iV^(Cyclopropyimethyl)-4-(2-furyl)-2,33a,4,5,9b-hex^^ 
30 c]quinoIine-8-carboxamide; 
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i\r-Cyclobutyl-4-(2-fuiyl>23.3a,4.5,9b.hexahydro-l/r-pytiDlo[3^-c^^ 
carboxamide; 

iV--CyclopropyI-4<2-futyl>233a.4^.9b-hexahydro-lff-p3Tro^ 

carboxamide; 

iV^AUyl-4<2-furyl>2,3^a,4^,9b-hexahydro-l/y-pyiroIo[3^-c]quinolB^^ 

carboxamide; 

4-(2-Fiayl>8-(piperidm-l-ylcaibonyl)-2^,3M.5,9b-hexahydro-lJy-p^^ 
c]quinoline; 

8-(Azetidm.l.ylcarbonyl)-4-(2-fuiyI)-2,3.3a,4.5,9b-hexahydiD-l/y^^ 
cjquinoline; 

iV;Ar-Dimethyl-4.thien-3.yI-2,3,3M.5,9b-hexahydip-l^-py^^^ 
carboxamide; 

Ar.MethyM-thien-3-yl.2,33a,4,5,9b-hexahydio-liy-pyirolo[3,2-c3qui^^ 

carboxamide; 

i\^-(CycIopropyImethyl)-4-thienO-yl-2,33a,4,5,9b-hexahydro-ljy-pyn«lop 
c]quinoline-8-carboxamide; 

iV-Cyclobutyl-4.lMen.3-yl-2,33a,4,5,9b-hexahydro-l/f-pytTolo[3,2.c3qui^^ 

carboxamide; 

i\r-CycIopropyl-4-tWen-3.yI.23,3aA5.9b-hexahydio-l/f.pyrrolo[3,2-c]quinolm^^ 

carboxamide; 

i\^.Allyl-4-thien-3.yl-233aA5,9b-hexahydro.l/r.pyiiolo[3,2-c]qm^^ 

carboxamide; 

8-(Piperidin-l-ylcarbony0-4.tWen-3-yI.23.3aA5.9b-hexahydro.ljy-pynoto^^ 
c]qiiinoline; 

8-(Azetidin-I.ylcarbonylM-1hienO-yl.23,3a.4.5,9b4iexahydro-m.pyi«^^ 
cjquinoline; 

M[2-(DimethyIamino)ethyl3^.phenyl.233a,4,5,9b-hexahydro-lif-pytiol^^^ 
c]quinoline-8-carboxamide; andphannaceutically acceptable salts thereof. 



162 



ABSTRACT 

Compounds of general fonnula: 




wherein n, R^, R^, R^ and Ar are as defined in the specification, as well as salts, 
enantiomers thereof and pharmaceutical compositions including the compounds are 
prepared. They are useful in therapy, in particular in the management of pain. 



